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Contributors and Contributions 





Spring Meeting Papers 


In the present intense consideration of hydraulic 
power development, engineering interest is at once 
_caught and held by a device which will more efficiently 
utilize hydraulic energy. 
In his paper on the Hydrau- 
cone Regainer, William M. 
White, Manager and Chief 
Engineer of the Hydraulic 
Department of the Allis- 
Chalmers Manufacturing 
Company, explains a device, 
which provides a means for 
efficiently recovering the 
energy discharged from the 
hydraulic turbine runner. 
Mr. White has served as 
hydraulic engineer in his 
present capacity with the 
Allis-Chalmers Company 
since 1907. From 1901 
until that time he was in the employ of the I. P. Morris 
Company, being in charge of their hydraulic department 
from 1903. He received his degree from Tulane Uni- 
versity and later spent two years at the University of 
Alabama, in post-graduate work. 

As part of the session to consider the efficient burning 
of Mid-West coals, E. G. Bailey of Cleveland presented 
his paper on Recording Ash-Pit Loss from Chain-Grate 
Stokers. Mr. Bailey is president of the Bailey Meter 
Company and has been engaged in the manufacture of 
apparatus for recording boiler performance. He is a 
graduate of Ohio State University and since leaving 
that institution his time has been devoted almost en- 
tirely to work connected with the developing of mechan- 
ical methods of burning coal, four years having been 
spent with the Fairmont Coal Company, two years 
with A. D. Little, and later years with the Fuel Test- 
ing Company and as president of the Bailey Meter 
Company. 

The papers presented at the Materials Handling 
Session were arranged to attract the interest of the 
road-building contractor and the mechanical engineer 
who designs and manufactures machinery for his use. 
The speakers at this session were men whose names 
stand high in the road-building field. B.H. Piepmeier 
is engineer of construction of the Illinois Division of 
Highways. R.C. Marshall, Jr., is general manager of 
the Association of General Contractors of America, and 
C. D. Curtis is assistant to the Chief of the Bureau of 
Highways in the Department of Agriculture. 





WILLIAM M. WHITE 


The Industrial Worker 


Dr. Hollis’ address, presented before a New York 
meeting of engineers and printed in this issue of 
MECHANICAL ENGINEERING, deals in a very inter- 
esting way with the vital question of industrial 
relations. The rise of the industrial worker is con- 
sidered under several ‘headings, but Dr. Hollis em- 
phasizes particularly the broadening of opportunity 
and the necessity to the workman of satisfaction 
with his job. The realization on the part of the 
engineering profession tha the industrial problem 
requires special analytical treatment, should make 


this contribution by Dr. Hollis of value to every en- 
gineer. It will stimulate thought, and careful straight 
thinking is indeed a prime requisite to the statement 
and solution of industrial problems. 


Education 


On April 22 the Metrop jitan Section of the A.|S.M.E., 
jointly with the New York Section of the A.I.E.E., 
devoted its meeting program to the consideration of 
engineering education. This meeting is reported in 
this issue of MercHANICAL ENGINEERING. At the 
Spring Meeting, however, there was a presentation of a 
solution of the educational problem of the engineering 
school in relation to the engineering industry, in the 
form of a paper by Magnus W. Alexander and Dugald 
(. Jackson. Mr. Alexander at present is managing 
director of the National Industrial Conference Board 
but served until recently as consulting engineer for 
the General Electric Company at West Lynn. In this 
capacity he worked out with Dugald C. Jackson, pro- 
fessor of electrical engineering at Massachusetts Insti- 
tute of Technology the scheme outlined in the paper 
Mr. Alexander received his early education in Austria 
and his subsequent technical trainingin the works of 
the Westinghouse Electric Co., and the General Elee- 
tric Co. Professor Jackson is a graduate of Pennsyl- 
vania State College and served as professor of electrical 
engineering at the University of Wisconsin until 1907, 
when he became professor of electrical engineering at 
Massachusetts Institute of Technology. Professor Jack- 
son is an electrical engineer of international repute. 


The July Issue 


In addition to a complete account of the Spring 
Meeting sessions at Chicago, the July Mrcuanicat 
I. NGINEERING will carry two of the papers presented at 
the Railroad Session, those by Messrs. Snyder and 
Stuebing. The paper by Mr. Haig presented at this 
session was published in the May issue. In addi- 
tion there will be a report from one of the Sub-Divi- 
sions of the Engineering Division of the National Re- 
search Council on the Hardness Testing of Metals 
This report will be of considerable value as it shows a 
new method for more accurately measuring the hard- 
ness of metals. It is planned also to feature one or 
more of the inspiring addresses delivered at the Spring 
Meeting. 














A.S.M.E. Passes 14,000 Mark 


The activities of a Society of over 14,000 
engineers furnish the material for a 
vitally interesting part of MECHANICAL 
ENGINEERING. Section II of the June issue, 
devoted to Society Affairs, carries ac- 
counts of the work of the Professional 
Divisions, Local Sections, Student Branches 
and various committees. Reading Section 
II will make clear to any one the broad 
scope and importance of the work of the 
Society. 














This issue of ‘‘Mechanical Engineering” has been delayed on account of the printing situation. 
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The Ifydraucone Regainer, Its Development and 
Applications in Hydroelectric Plants 


By W. M. WHITE 


Those familiar with hydroelectric power-house operation where curved 
draft tubes are employed cannot have failed to notice the boiling and dis- 
turbance of the water at the outlet from curved tubes, which disturbance 
is clearly an evidence of inefficiency and loss of energy 
scribed in this paper 


The device de 
the hydraucone regainer— provides a means for 
efficiently recovering the energy discharged from the runner for useful 
effect on the water wheel within the limited space available in the power 
house foundations 

This new method of regaining pressure from velocity of fluids in motion 
consists in causing the stream flow to impinge upon some definite shape 
either flat, conical or concave, thus changing its direction, and then plac 
ing an envelope around this shape so formed upon the particular base 
used, which envelope conforms to the shape of the fluid at entrance and 
gradually recedes from what would be the normal or free shape of the non 
enclosed fluid upon the particular base used; the effect of this gradually 
diverging envelope being to change the velocity head of a fluid flowing at 
high velocity into its entrance into pressure and low velocity at its exit 

The field of application of the hydraucone regainer, according to the 
author, will be greater on low-head plants, although it is now being in 
stalled in connection with two 40,000-hp. units which are to operate under 
a head of 42] ft 
course of construction in a number of plants to operate under heads vary 


ng from 8 ft. to 421 ft. and with water wheels developing from 150 to 
$0,000 hp 


Hydraucone regainers are now in operation or in 


The paper gives very complete particulars of the long series of experi 
ments resulting in the development of the hydraucone regainer, as well 
as data of a series of tests made at the Holyoke Testing Flume, showing 
the increase in power-plant efficiency obtained by its use 


+6 YDRAUCONE” is a new word coined for convenience in 
H referring to the new method of transforming velocity head 
of fluids in motion into pressure head. This method con- 
in causing the stream flow to impinge upon some definite shape, 
ther flat, conical or concave, thus changing its direction, and then 
Nacing an envelope around the shape so formed upon the par- 
ular base used, which envelope conforms to the shape of the 
fluid at entrance and gradually recedes from what would be the 
rmal or free shape of the non-enclosed fluid impinging upon 
the particular base used: the effect of this gradually diverging en- 
elope being to change the velocity head of a fluid flowing at high 
elocity into its entrance into pressure and low velocity at its 
xit. The angle of divergence of the envelope from the normal or 
ree shape of the impinging fluid is such as to bring about the 
ime phenomena of flow conditions as result in an expanding 
traight-axis tube such as the discharge end of a venturi meter 
lhe new method therefore provides a means for transforming 
elocity head into pressure head within a short distance measured 
long the axis of the inflowing stream, and has useful application 
nh water-power plants, supplanting the usual curved draft tube 
nd providing for higher efficiencies with a minimum of excava- 
tion. For clearness reference is made in this discussion only to 
the single-Francis-runner vertical water wheel unless otherwise 
stated. 
‘Manager and Chief Engineer Hydraulic Department, 
Mfg. Co. 
Abstract of a paper presented at the Spring Meeting, Chicago, May 
-3 to 26, 1921, of THe American Society oF MECHANICAL ENGINEERS 


Copies of the complete paper may be wbtained on application. 
are subject to revision. 


Allis-Chalmers 
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The draft tube of a water wheel serves two purposes The fir 
of these is to maintain at the discharge side of the runnet 
ages a suction action equivalent to the difference in elevation 
between the runner and the level of the tail water, thereby pro 


viding lor the use ol the total he id The 


second purpose is to 
transform the velocity head in the wate it is discharged from 
the runner into pressure head by the time the water reaches the 
end of the draft tube, and thus maintain at the discharge side of 
the runner passages a suction action greater than that which 
would be caused by the difference in elevation between the runnet 
ind the level of the tail water 
\t first thought it seems lik ttempting to lit onese ‘ 
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one's bootstraps to endeavor to utilize the energy in water aitetr 
it has left the water-wheel runner, but this utilization may be 


effected by an efficient transformation of the velocity head in the 
water discharged from the runner into pressure head, which causes 
an increased suction action at the runner and thus maintains a greate1 
head acting on the runner than the total head as measured be 
tween the equivalent water level of the water at entrance to the 
water wheel and the level of the water in the tail race. 

The necessity for an efficient means for regaining pressure from 
velocity of the water discharged from the water-wheel runner i 
modern power plants has been brought about by the ever-increas- 
ing demand for higher speeds of water wheels for given conditions 
of power and head. 


The cost of electric generators of such sizes 
and speeds as are usually employed in water-power plants varies 
inversely as the speed, hence the buyer maintains a constant urge 
for higher water-wheel speeds, to meet which many high-speed types 


of runners have been brought out. As the specific speed of a 
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runner increases, the percentage of energy it discharges also in- 
creases. A runner of moderate specific speed discharges water 
with such velocity that the energy contained in the water as 
velocity head is about 10 per cent of the energy of the total head; 
and runners of highest specific speeds discharge the water at such 
velocity that the energy contained in it as velocity head is from 
20 per cent to 25 per cent of the energy due to the total head 
acting on the water wheel. In order to secure high efficiency with 
high-speed runners it is therefore vital to regain the major portion 
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Fia¢.3 (‘OMPINATION OF STRAIGHT Drarr TuBE AND Hypravcone Re- 
GAINER WITH Fiat PLATE 
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Fic. 4 Dimensions oF Moper or Hypravcone ReGAINeER USED IN A 
NUMBER OF PoweR PLANTS 

of the energy contained in the water discharged from the runner 

for useful effect upon the water wheel, for as more of the energy 

which is discharged from the runner is regained, the efficiency of 

the water-power plant is increased. 

A good illustration of the necessity for a better means of regain- 
ing the energy discharged from water-wheel runners is afforded by 
the installation at the Aluminum Company of America’s plant at 
Massena, New York, where five 6000-hp. vertical two-runner 
water-wheel units are installed. Efficiency was of great import- 
ance, and the contract was placed with the manufacturer upon a 
bonus and penalty basis for efficiency, this being $6000 for each 


per cent of efficiency per unit. The contract value of 1 per cent 
increase in efficiency in this development was therefore $30,000 
Very elaborate tests were conducted by the Aluminum Company 
of America to determine the efficiency of these water wheels, the 
final results of which showed that the guaranteed efficiency was 
exceeded by about 2 per cent, yet the efficiency could have been 
increased very much more had a better form of draft tube been 
installed. 


I;XPERIMENTAL Work RESULTING IN THE DEVELOPMENT OF THI 
HypRAUCONE REGAINER 


The necessity for a more efficient means of regaining pressur 
from velocity and changing the direction of flow from the wate 
wheel within the limited space available in power-house founda- 
tions led the writer to undertake a long series of experiment- 
resulting in the development of the hydraucone regainer as set 
forth in the following pages. 

A hydraulic laboratory was installed in a garage near the corner 
of Second and Wright Streets, Milwaukee, the essential equipment 
of which was as follows: 


A water box 6 ft. wide, 5 ft. 6 in. high, and 32 ft. long 


A centrifugal pump of 14 in. discharge diameter, belt-driven by a 25-! 
motor which served to supply a maximum of 14 cu. ft. per sec. of water 
against a maximum head of about 15 ft. 

A supply pipe leading from the centrifugal pump to a 42-in. diameter 


cylindrical plate-steel water-wheel casing with side inlet 

A water wheel equipped with wicket guide vanes 

A high-speed runner, being a 9-in. model of type No. 13, Allis 
Chalmers Mfg. Co. The discharge diameter of the runner where it 
joins the draft tube is 133/s in. Specific speed, 90 (English system 

Also a prony brake, a tachometer, various pitot tubes, gages and manometers 
etc. 

The output of the water wheel under good testing conditions 
was about 8 hp., so that the size of the equipment was sufficient 
to give a practical demonstration of the relative efficiencies of 
the draft tubes, hydraucone regainers and other devices tested. 

A great many tests were made with many objects in view, and 
comprised tests with no draft tube; tests of straight conical and 
short curved draft tubes: Argo and Mio curved draft tubes; hydrau- 
cone regainers with cone centers, with conical plates, and with 
flat plates; a combination of straight draft tube and hydraucon 
regainer with flat plate; and a power-house model of a hydraucon 
regainer. 

The hydraucone regainers with cone centers are shown at A 
and B in Fig. 1, and the hydraucone regainer with conical plates 
at C of the same figure. The hydraucone regainer with flat plate 
is shown in Fig. 2. 

Fig. 3 shows a combination of a straight draft tube with a hydrau- 
cone regainer having flat plates. This type, now ‘requently em- 
ployed, was the one installed at Niagara Falls, as will be more 
fully described later. Fig. 4 gives the dimensions of a model of 
hydraucone regainer such as has been installed in several power 
plants now in operation. 

Figs. 5 and 6 show respectively the test curves plotted from 
the results of data obtained in the tests of the models of the Argo 
draft tube No. 1 and the hydraucone regainer with flat plate. It 
will be noted that the test results were all reduced to a basis of 
1 ft. head before the results were plotted. Examination of thes 
curves should convince any one that the tests must have been 
carefully conducted, and that the results may be relied upon to 
give at least a fair. comparison of the relative efficiencies of th 
various devices tested. The identical water wheel, equipment, 
and setting were used in all these tests. 

Fig. 7 shows a series of efficiency curves plotted between horse- 
power and efficiency from test curves similar te those illustrated 
in Figs. 5 and 6. These curves give the efficiencies obtained at 
constant speed of the turbine throughout the range of the curves. 
The speed at 1 ft. head is indicated in the figure by the abbrevia- 
tion r.p.m.4. The speed at best efficiency is different for each 
curve. 

It will be noted that the more efficient the regaining device, 
the higher the speed as well as the higher the power of the water 
wheel. It will further be noted that the increase of efficiency from 
“no draft tube” as shown in curve 1 to “hydraucone regainer”’ as 
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shown in curve 5 is from 77'/2 per cent to S6 per cent, head into pressure head at the center of the plate. This 
with an increase in speed from r.p.m.; 155 to rp.m. _ pressure head at the center is transformed into velocity 
165, and with a maximum power from hp. = 0.270 


to hp. 0.310. The great gain, therefore, by the use 
of hydraucone regainers is not only in high er efficiency 
but is also in both spe ed and power. 

Curve 1, hig. 8S, shows the efficiency of the short 
curved draft tube, which, it will be noted, is less than s 7; 
with no draft tube at all. There is no question but cy 4 : y 
what many plants in operation today are losing powe1 Mh) Arya, eked BO 
because of the poor curved tubes they use : t 08 — oo 

Curve 5, Fig. 8, shows the efficiency of the power- 6—+ ee 2 MA 
house model of hydraucone regainer whose dimensions » 04) @ 4 os f } 
are given in Fig. 4 and are approximately the same as ty f 13 
those of the hydraucone regainer installed at the hs , ; 
Hiram plant of the Cumberland County Power « ; p= ' hye AU 
Light Company, Portland, Maine. / A ~l | ' 

Curve 4 gives the results of a test of a plate-stee! EZ — | \\ 
curved draft tube that are very creditable, but it 1 a NAY 
very rare that there can be installed in a power hous 
a draft tube of the same relative dimensions a those 
of the model employed, for the cost of excavation ’ por vrmw 7 ) 
would be prohibitive. Fig. 5 ¢ ES O1 . Mope Arco Curvy DRA 

Fig. 9 gives the results of tests with the hydrau- 
cone regainers shown in Fig. 1 and also with the 
straight tube and hydraucone regainer illustrated in 
Fig. 3. These curves are plotted from elaborate tests 
similar to those of Figs. 5 and 6 and show clearly 
that the hydraucone regainers with flat plates are al 
slightly more efficient when tested with the model Lp 
turbine than those with cone centers. , VLOG 7 

Fig. 10 presents the results of tests made on vari- 
ous shape sof conoidal chambers, from which it will be 
seen that the hydraucone regainer as here discussed 1s rs - . + 
usceptible of a reasonable variation without mater- 

lly affecting its efficiency ’ < ppt —- raaag 

The early tests at the laboratory were made to de- 

mine the effects on the model water wheel of radial 

sages extending outward but with a slight angle 
wnward from the horizontal, and with passages 
ding directly from the runner. These early tests 
re not so successful as the later tests because it 
not then realized that in order to change thi ( t er Minute at |-F4 ( ) 
etion of the water from axial as it flowed from thi ric. 6 Curves or Test or Monet or Hypraveco> Ri 
ner to radial and outward, it was necessary to PuaT Pia 
into consideration and provide for what was ai 
terward called the “hydraucone action” of water, 
hich requires a definite curvature to properly chang 
direction of the water from axial to radial if the 
rT test regain of velocity head is to be expected and 
onsequent losses are to be avoided. In searching for 
eans for increasing the efficiency of regain the Be a 

r recalled some experimental work done in con- at 4 8 3 TT }4 

n with the determination of the pitot-tube form- ' Fe al ™~ 
in 1900, the results of which were published in Ps a 
Vol. 22 of the Journal of the Association of Engineer- 40a 

¢ Societies (1901), page 284. Fig. 21 of that pub- = | a 

tion shows the stream lines and velocities of a jet 1 

pinging upon a plate, and by reason of the im- j te 
portance of the principle there disclosed in the new 
method of regaining pressure from velocity, it is 
reproduced here as Fig. 11. 
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The lines in this figure represent the stream lines of ' 
flow of the water, which were traced by injecting a | 
mall stream of blue water into the jet at various | 
points along a diameter and noting and recording the 
flow line. The plate employed in this case was made of “ 0 O18 z : "2 
glass in order to afford ample light for making the obser- . | Ho ; | 
vations. The figures given in the circles represent the 
velocities in feet per second at the various locations in- 
dicated. It will be noted that the water at the center of the jet 
slows up as it reaches the plate and delivers its velocity 


Horsepower at |-Ft Head 
Fic. 7 Curves SHowina RELATION BeTWeEeN Erricrency A 
Horsepower at 1 Fr. Heap 
this stream flow passes from the center of the point of impinge- 
ment to the point beyond the radius of curvature. Referring to 
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Fig. 11, the radius of curvature of the water in mak- 
ing its change in direction is a definite curve and is 
the minimum which can be used in regaining devices 
and yet obtain the reactions within the point of im- 
pingement which will give smooth stream flow of dis- 
charge along the plate and consequently without 
eddies and attendant losses 

By the term “hydraucone action” of water is meant 
that action which occurs when an unenclosed stream 
impinges against and is deflected along a surface. 
Fig. 11 illustrates the hydraucone action of water 
when a jet impinges normally upon a flat plate. In 
considering the three outer stream filaments it was 
noted and recorded in 1900 that the cross-sectional 
area of the flow increased in making the turn and de- 
creased at the exit from the turn. By placing a cone 
on the plate with its axis in line with the center line of 
the jet the outer shape of the curvature of the water ts 
changed, but rot to a great extent because of the low 
velocities within the center portion of the impinging 
jet. 
When the hydraucone action of the water as illus- 
trated in Fig. 11 was taken into consideration in the 
laboratory work, conoidal chambers were designed 
such as the one shown in Fig. 2, and when these were 
combined with the radial passages the desired results 
were immediately secured. : 

TESTS OF SMALLER MopELS 

The tests of the various model draft tubes and 
hydraucone regainers made at the laboratory with the 
small turbine illustrate the practical, economical and 
efficient application of the hydraucone principle for 
increasing the efficiency of water-power developments 
Coincident with the series of tests in connection with 
the small turbine, a series of tests on smaller models 
were made without the use of a model water wheel. 
Sometimes these small models were tested before the 
large models were built and tested with the turbine, 
and sometimes afterward. These models were all 
made of such size that the entrance was 4 in. in diam- 
eter at the throat as compared with 13°. in. at the 
throat of the larger models. 

The apparatus used for testing the small models is 
shown in Fig. 12. The model water wheel was re- 
moved from the plate-steel cylindrical casing and in 
its place the curved wooden section L was bolted to 
the opening at the bottom of the casing. At the bottom 
of the curved piece L was connected a 4-in. diameter 
throat 7’, made of brass pipe with flanges, to the lower 
end of which the various small models were fastened 
Four piezometer openings and as many gages were 
provided to indicate accurately the pressure at the 
throat. Gages a, b and ¢ serve to illustrate more or 
less diagrammatically the method of computing the 
efficiencies of the small models. The difference in 
elevation between gages a and ¢ was kept about the 
same. The reading of the throat gage b varied widelv, 
depending upon the efficiency of the regainer device 
used. The efficiency of these small models was taken 
as B divided by A, or in other words, the velocity 
head regained divided by total velocity head in the 
water as it passed through the throat 7. A small 
model hydraucone with large-diameter plate is shown 
attached to the throat in Fig. 12. The model hydrau- 
cone was detachable from the flange F of the throat, 
to which were bolted the various devices tested. 

Tests were made with the hydraucone regainers hav- 
ing cones in the center of the chamber, and the distance 
between the plates was varied. With a tall cone in 
the center similar to A, Fig. 1, the efficiency obtained 
was less than 70 per cent. By substituting a low cone 
similar to that represented by B in the same figure, the 
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maximum efficiency by varying the distance between the plates 
was found to be 70 per cent. 

One series of tests copied from the record book of a model hydrau- 
cone as shown in Fig. 12 having a 2°/,-in. radius of curvature of 
the conoidal chamber, gave the following efficiencies as the distance 
between the plates was varied: 


+ 6 7 


Distance between plates, in MS 4} ‘ ‘ 4 
rr 


Lifficiency 


per cent O.¢ 


78.5 7s 7s 74 6s 


By cutting down the diameter of the upper and lower plates to 
18 in., using the same radius of curvature of the conoidal chamber, 


namely, 2°/4 N., and varying the distance between the plates the 
following efficiencies were obtained: 


Distance between plates, mn 16 5 A 4 ; 
Etheiency, per cent Hl 65.5 67.5 “7 Hs 8 ; 


Conoidal 
with cone centers, flat plates, 


radi of « tested 


and then with depressions or 


chambers of various irvature were 


con- 
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MALLY ON A Fiat PLate 


ave surfaces, the lattes 
shorter radius of curvature of the conoidal chambe1 
The obtained with 
were about equal to that obtained by the use of the 
flat plate when the proper curve of 


being developed to secure 


efficiencies the concave surfaces 
the conoidal 
chamber was used. 

Tests were also made upon straight conical and 
curved draft tubes, and upon square expanding nozzles 
and elliptical-shaped nozzles as contrasted to the cir- 
cular straight nozzles. 
were also tried out. 


Ho.tyoke TEsts 


At the completion of the tests of the various regain- 
ers and model draft tubes at the laboratory, a series 
ol tests were made at the Holyoke Testing Flume on 

large water wheel having a runner of 30 in. nominal 
liameter and a discharge diameter of 38 in. The objects 
of these tests were to verify the results already ob- 
tained at the laboratory, and to obtain records of the 
performance of the hydraucone regainer which could 
De presented to the engineering profession with the 
issurance that they were reliable, and could be used 
lor comparison with the results obtained with other 
lorms of draft tubes tested at Holyoke. The water 
Wheel was first tested with a straight draft tube 8 ft. 
3's in. in length and with diameters of 3 ft. 3'/2 in. 
ind 6 ft. 3 in. at the smaller and larger ends, respec- > 
tively. This was the best tube of this type developed 
by the Allis-Chalmers Manufacturing Company for 
testing purposes. The results of the tests are shown 


wer at 


in Fig. 13, Holyoke test No. 2445, dated Mar. 3, 1916. Pic 


The next test was made by placing the water wheel 


Rectangular and conoidal bends : 
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directly on the hydraucone regainer as shown in Fig. 14, and th 


results are given in Fig. 


1916. Fig. 16 gives the 


15, Holyoke test No. 2460, dated May 5 
results of a test of the water wheel 
short straight conical draft tube (3 ft 
discharge of the tube connected with the 
Holyoke test No. 2461, dated May 16, 1916 

Two shapes of conoidal chambers were mad 
of which ts illustrated in Fig. 14 


ol the 


whe 
long with the 
hydraucone regainet! 


et on a 


and tested; on 
ade with the plates 
apart These 
made at the laboratory and showed that 
could be relied upon for giving high 
with commercial water wheels under actual operating 

A maximum efficiency of 91.6 per cent was obtained 
Holyoke 
test No. 2461, which was slightly greater than that obtained with 
the long straight draft tube in Holyoke test No. 2445. The test 
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Tests were n 


hvdraucone regainer set at various distances 


tests confirmed those 
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efficiency 
conditions. 
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of the water wheel with the hydraucone regainer showed better TABLE 1 INCREASE IN) POWER-PLANT EFFICIENCY RESULTING 
bie . FROM USE OF HYDRAUCONE REGAINER 

characteristics at speeds both below and above normal than the ' o 8 4 5 6 - g 9 0 11 

test with the straight draft tube, all of which might be expected 

in view of the radial passages of the hydraucone regainer in which 


runner 
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The efficiency of the hydraucone regainer for use with each of 
the three runners would be at least 70 per cent. The greater 
efficiency of the hydraucone regainer over the curved draft tube 
results in increasing the power-plant efficiency by 1.2 per cent, 


6.9 per cent, and 11.2 per cent, respectively, for runners Nos. 1, 2 


Fie. 14 Warer Wueet Piacep Directity on Hypravcone ReGatnet ind 3, as shown by column 12 of Table 1. From this it will be 
AS IN Hotyoke Test No. 2460 


4-/0° 





(Continued on page 41° 
the whirling action of the water is utilized for increas- 
ing the efficiency. 

Hydraucone regainers with cone centers such as A, 
Vig. 1, were not tested at Holyoke because the labora- 
tory experiments showed conclusively that hydraucone 
regainers with flat plates gave better efficiency. The 
friction of the water along the surface of a hard cone 
center is much greater than the internal friction when 
the water forms its own cone as shown in Fig. 11. This 
is one reason why the hydraucone regainer with flat 
plate gives better efficiency than the hydraucone re- 
gainer with cone center. 











RESULTS OBTAINABLE BY UsinG HypRAUCONE REGAIN- 
ERS WITH RUNNERS OF DIFFERENT SPECIFIC SPEEDS 





The hydraucone regainer may be employed in any § oe a a 2 en 
power plant operating under any head with a resulting : EE pre ——__. 
increase in efficiency. Its actual value in power plants ae 
operating under different heads with runners of differ- “& 38 4 ag : 54 é 
ent specific speed may be seen from Table 1. ee ee 
Runner No. 1 is a type identical with that used on hic. 15 Horvoke Tesr No. 2460 of Water WHEEL PL Direcr.y 
one of the 37,500-hp. turbines recently put into oper- oN Hypravcone ReGAINER 
ation in Station No. 3 Extension of the Niagara Falls eae IE SeN Ne, SEs hg See eee we 
Power Company. The specific speed of this runner o4 
is about 40 (English system). Runner No. 2 is’ a 4 
reasonably high-speed runner for low-head plants, such Sx a, te or. 
as that installed at the Argo Plant of the Eastern & | ot aX ge ther ~ Ste NA 
Michigan Power Company, and it is the same type as “hag, ow Bee. a {| “4% 
that used in the experiments made at the laboratory. BE at 200%. 2254225 
tunner No. 3 is the Allis-Chalmers No. 404 high-speed = 2 1a ( Gerte Overs) 


type furnished to the Cheboygan Electric Light & 
Power Company, Cheboygan, Mich. This runner was ; ey ry fff) 9 


| 
F: 


NH 72 el epee eee wand > e = | 
deseribed by Mr. Nagler in his paper presented at the ee i — —— ao aS 
1919 Annual Meeting of the Society.!. The axial com- § 7” (Gate Qneming) ” 
ponent of the velocity of the water discharging from 3 i ‘ 
each runner is shown in column 6. The energy dis- ss ‘ 
charged from the runner in each case is shown to be re- E oO : 
spectively 4 per cent, 13.7 per cent, 22.4 per cent of ez... a SS — aa ee ee 
the energy of the total head. Draft tubes on high- ~ eS _—}— res ae A a er 


head plants are usually much more efficient than those +. | Rk (Gate Opening) y) 
on low-head plants. A draft-tube efficiency of 40 per . 1] 


cent may be obtained under ideal conditions in a suit- + 
able curved draft tube for use in connection with 3 
runner No. 1, but draft tubes on low-head plants are an 
not so efficient, and the efficiency of a curved draft 7 38 42 46 50 54 53 
tube such as would be used with runner No. 2 would Revolutions per Minute at I-FtHead(Rpm) 
he about 20 per cent, and with runner No. 3 certainly 
not exceeding 20 per cent. Fic. 16 Hotyvoke Test No. 2461 oF Warer WHEEL Ser ON SHORT 
—— STRAIGHT ConicaL Drarr TUBE AND DISCHARGING THROUGH 
‘A New Type of Hydraulic-Turbine Runner, Forrest 8 . pons reeset 25 j ; 
Nagler, Trans. Am.Soc.M.E., vol. 41, p. 829. gen ies OE, SEES Se Se Pee eee ee a SO 
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Recording Ash-Pit Loss From Chain-Grate Stokers 


By KE. G. BAILEY 


This paper presents certain preliminary data obtained from a device 
recently developed to record the ash-pit loss from chain-grate stokers and 
thus enable the fireman to effectively control this factor 

The device consists of a thermometer bulb filled with nitrogen and con 
necled through a capillary tube to a recorder consisting of a mercury | 
tube, one leg of which is open to the atmosphere and carries a float to 


It has been found that when this 
L 


which the recorder pen is attached 


bulb is properly located near the rear of a cain grate stoker its lem 
perature will respond definitely to changes in the amount of combustible 
going to the ash pit and will vary in direct proportion to the heat thus lost 
Aue-gas temperature 


Records of ash-pit loss, excess air, unburned gas 


and boiler rating make it possible to plot characteristic performance curves 
for 


gases and excess air 


stokers showing the losses due to unburned combustible, unburned 
and to determine the proper amount of excess air to 
be maintained and also the most efficient capacity. These curves can be 
used to compare relative efficiencies of different types of stokers, the suit 


ability of different kinds of coal, and the effectiveness of the control by the 


fireman 
HikeRIiy has been more guesswork and less knowledge regard- 
Ing ish pit loss than any other thing of equal Importance 
in the boiler plant. It pays to watch the ash pile from 


every kind of stoker or even hand-fired furnaces, though it be only 


Visual inspection to note whether it is well burned out or full of 
combustible 


culate the 


To sample and analyze the ashes regularly and cal- 
it lost in that manner is better still, vet it is done 
in comparatively few plants and falls far short of accomplishing 
the desired 


result. 


\ sample taken from the entire plant each 





wor te O80 Mole 
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day leaves the responsibility divided between the different firemen 
and different types of stokers. To take a sample from each boiler 
for each shift would still not accomplish as good results as if the 
ash-pit loss were continuously recorded for each boiler. 
Instantaneous readings of any kind are most valuable in aiding 
the fireman to obtain results. He can then see a faulty condition 
as soon as it takes place or even starts to take place, and remedy 
it promptly. If such readings are recorded continuously the fire- 
' President, Bailey Meter Co., Mem. Am.Soc.M.E. 
Abstract of a paper presented at the Spring Meeting, Chicago, May 
® 26, 1921, of THe American Society oF MECHANICAL 
Copies of the complete paper may be obtained on application. 
are subject to revision. 
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an can see how quickly the remedy is effective. Such record 
ilso show the executive in charge ot the plant just what took pl ( 
it all times 

It is the purpose of thi paper to present some prelin inary d 
btained from device recently developed to record the ash-pit 
ss from chain-grate stokers. It may later be extended to some 
ther types of stokers of either the present or modified desig) 
it the great need for it on chain grates led to its being applied t 

« first 

Meruop or RecorpinGc Asu-Pir Loss 
rhe fundament principle used in recording the 
this method is to place te Ml re-! 1 


' 
Logged Bulb. Pasrhan “e4 
~ 


“ 
’ 
° 


inn 


Lagoa Alb 


Loss Ree 


ON Forcep-Drart CHAIN-GRATE STOR} 
DIFFERENT 


Lo« ATIONS 


ORDEI 


= Nn A, SHOWING SU LB CONSTRUCTIONS 


AND 
the ashes discharged from the 
the The bulb is not in 
contact with the ashes but receives only the radiant 
heat from the coke being discharged. The relation 
this and the amount of 
bustible in the refuse, and the heat loss due to it, is 
established by taking a series of samples correspond- 


near where are 


furnace 


vctive 


section of grate or 


between temperature com- 


ing to different temperature readings. 

If the ashes are well burned out, so that there ar 
no live coals, the temperature is comparatively low. 
ven though the ash has clinkered rather badly and 
retained a certain of it has 
usually lost its glow and is comparatively cold from 
t radiation standpoint 
ignited and at 
fahr., 


amount temperature, 
The coke coming over is still 
a temperature of about 1800 to 2000 
so that its radiant heat to the bulb is suf- 
ficient to cause very decided changes in the tempera- 
ture readings. 

In selecting a 
corder bulb, it is 


deg. 


for the 
necessary to have it shielded from 
any radiant heat of the furnace itself, and also as free 


location temperature-re- 


as possible from changes in temperature due to the 


. surrounding brickwork, circulation of air, ete. It is 

further necessary that the bulb extend across the en- 
tire width of the grate and be so constructed as to obtain an 
accurate average in case the amount of coke coming over is 


greater on one portion of the grate than an other. 

Fig. 1 shows an installation on a natural-draft chain-grate stoker 
with a 9-ft. bulb located just beyond the water back, which shields 
it from the heat of the furnace. It is located about seven inche 
above the rear end of the grate so that the radiant heat from any 
coke passing under it will increase its temperature. 


THe TEMPERATURE RECORDER 
The temperature-recorder bulb itself is made very rugged to 


withstand this service. It is constructed of 1I'/.-in. steel tubing 
with '/s-in. wall and all joints welded. The bulb is charged with 
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nitrogen and the gas pressure that is exerted by an increase in 
temperature is conducted through a */,-in. copper capillary tube 
to the recorder. The recorder consists of asimple mereury U-tube, 
one leg of which is open to the atmosphere and carries a float to 
which the recorder pen is attached. 

The other leg of the U-tube is made up of sections having dif- 
ferent cross-sectional areas so that the pen movement is suppressed 


~ 


b 
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Loss 08 Determined trom Ash Samples—Percent of Heat in Coal 
o 
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Ashpt Loss Recorder Temperate — Deg. & 


Fic. 3. Asu-Pir Loss AND TEMPERATURE RELATION FOR BARE BULB IN 
Position No. 2 (Fig. 2) on Forcep-Drarr CHain-Grati 
STOKER AS OPERATED IN STATION A 


(Figures represent number of individual tests averaged 


below and above the range to be recorded on the chart. It is also 
possible, if necessary, to have the area of one leg of the U-tube 
variable so that the percentage of heat loss will be recorded directly 
with uniform gradations on the chart in case the relationship be- 
tween the ash-pit loss and temperature should not be a straight 
line. 

The bulb can be made in sections short enough to be installed 
where the alley between two boilers is narrower than the width 
of the boiler itself. Each section, however, is welded permanently 

Ash in Coal — percent 
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Fic. 4 Reiation Berween AsuH-Pitr Loss, CoMBUSTIBLE IN REFUSE AND 


AsH IN COAL 


with '/,-in. No. 13 gage steel tube, making a flexible connection 
so that it can be folded up and then straightened out as it is in- 
stalled in the furnace. 

Up to the present time the experiments have been largely con- 
fined to the selection of the best locations for the bulb with respect 
to the grate and also to determine the relative advantage of bare 
bulbs and those having lagging around a portion of their circum- 
ference so as to minimize the heat received from or given off to 
the surrounding walls, air, etc. 

Fig. 2 shows the location of a bulb at the end of a forced-draft 
chain-grate stoker. A bare bulb was first located at position No. 1 
with cast-iron supports. It was found that when the fuel was up 
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to the bottom of the water back and there was a slight positive 
pressure in the furnace, a flame would envelop the bulb, sending 
the temperature up to more than 1500 deg. 
tained from this recorder in the No. 1 position. 
The bare bulb was next placed on the cast-iron bracket in posi- 
tion No, 2, and after operating several days it was found to be 
satisfactory as to temperature range and continuous operation. A 
series of calibration tests was then started to learn what combus- 
tible losses corresponded to the different temperature readings. 


No data were ob- 


RELATION BETWEEN TEMPERATURE AND COMBUSTIBLE Loss 


Samples consisting of all the ash discharged from the stoker 
were taken hourly. The ash as it accumulated in the hopper was 
quenched immediately by means of a water spray. At the end of 
the hour the ash was dumped from the hopper, crushed, mixed 
and quartered by hand until it was reduced to about 20 Ib. of 4- 
mesh size, and sent to the laboratory. 
bustible on the dry basis. 

The samples from Station A were collected from time to time 
between January 20 and March 2, 1921, at times when it was con- 
venient to do the work. 
each day. 


The analyses show com- 


Usually five to eight samples were taken 
In all, 107 samples were taken during 15 different days. 
About half of them were taken during certain stoker tests that 
were being made on this boiler and the remainder under everyday 
operating conditions. 

No special effort was made to change operating conditions from 
normal except in the case of a few samples, when more combustible 
Was run over than usual in order to get some high points to estab- 
lish the upper part of the curve. 

The essential results for the 107 samples taken are plotted in 
hig. 3, where each small circle represents the average of all tem- 
perature readings grouped between 300 and 400, 400 and 500 deg. 
fahr., ete. It is noted that the ash-pit loss is about 3.5 per cent 
at 300 deg. and increases 1 per cent for each 100 deg. temperature 
rise, 

It was first thought best to plot the results between temperature 
and percentage of combustible in the ashes, but it was found that 
the ash in the coal varied between 8.5 and 14 per cent. From 
the curves of Fig. 4 it is noted that with samp'es having 30 per 
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Pic. 5. RELATION BETWEEN Torat Air Usep FoR COMBUSTION AND AsH- 
Pir Loss-RecorperR TEMPERATURE OBTAINED FROM ForRcED- 
Drart CHAIN-GRATE STOKER OPERATED IN STATION A 


cent combustible the heat loss is 3.9 per cent from the 8.5 per 
cent ash coal and 7 per cent from coal with 14 per cent ash, 
hence each test was figured on a basis of the heat loss due to un- 
burned carbon, expressed in percentage of the heat in the coal. 

The relation between percentage of combustible in refuse, ash 
in coal, and ash-pit loss is given in the series of curves in Fig. 4. 
These curves are plotted from the formula: 

100 ac 


(100 — a) (1L00—c) 

where a is the percentage of ash in the coal and ¢ the percentage of 
combustible in the refuse. This formula is based upon the as- 
sumption that all of the ash from the coal goes to the ash pit and 


Combustible loss = 


ts 
bs 
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that the heating value per pound of combustible in the ash pit is 
the same as that of the combustible in the coal. 

Emphasis is usually placed upon the percentage of combustible 
in the ashes as being the true measure of loss due to unburned 
carbon, but it is of equal importance to know the percentage of 
ash in the coal. There is more heat lost with 20 per cent com- 
bustible in the refuse from a coal with 20 per cent ash than with 
40 per cent combustible in the refuse from a coal with 8 per 
cent ash. 

One naturally questions whether the temperature of a bulb at 
such a location will vary with the percentage of heat lost or with 
the percentage of combustible in the refuse; whether either rela- 
tion will hold true for different percentages of ash in the coal, or 
whether it varies with the boiler rating, grate speed, etc. The 
final answer to such questions can only be determined from results 
of actual tests. Fig. 3 is plotted from the 107 samples and it 
shows conclusively that the temperature varies directly with the 
percentage of the heat of the coal lost in unburned carbon. Var- 
ious other plots and studies of the individual tests fail to show 
any tendency for the results to deviate from this curve due to 
changes in the percentage of ash in the coal, the grate speed, or the 
boiler rating. 

This is very fortunate, as the temperature record can then be used 
directly in determining the heat loss without the necessity of 
bothering with percentage of ash in coal or any other modifying 
factors. In fact, the chart can be graduated direct in percentage 
of heat lost instead of temperature. Samples of coal and com- 
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hould be determined for each type of installation. At least this 
will be necessary until more data have been obtained regarding 
location of bulb and the characteristics of different types of stokers, 
irrangements of water backs, ete., as these are likely to produce a 
different rate of temperature change as shown later in this paper. 
PERFORMANCE RESULTS FROM CHAIN-GRATE STOKERS 

It is well known that with a chain-grate stoker the ash-pit 
olss tends to increase as the excess air is decreased, and vice versa. 
lt is only natural that more coal should be wasted over the end of 
the grate when the fuel bed is kept thicker and carried to the 
water back. When the fire burns short a reduction is made in 
the ash-pit loss, but there is a decided increase in the percentage 
of exeess air. As a matter of fact this is generally true in all 
types of stokers, and even in hand firing. That is, a reduction in 
inburned coal usually means some increase in excess air, so that 
decreasing one loss increases another. 

rhe problem is then to determine what method of operation will 
give the lowest total loss, and the ash-pit loss recorder makes it 
possible to plot out these relations as combustion characteristics 
of the stoker. 


tELATION BeTween Asu-Pir Loss anp Torat Air Usep For 
COMBUSTION 

_ Fig. 5 shows a very definite relation between temperature as 

indicated by the ash-pit loss recorder and the total air used for 
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combustion on a basis of the theoretical air being 100 per cent. 
In plotting the points the total air was taken from the ratio of 
air flow to steam flow as shown on chart records, using only p 
riods when the steam flow, the air flow and the ash-pit 
corder temperature were each very uniform over stretches of two 


loss-re - 


hours or more at one time, indicating that the conditions had 
settled to normal and were not varying continuously. 

The values taken from the average curve of Fig. 5 are used to 
calculate the heat losses and are plotted in Fig. 6, showing the 
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Ash-pit Loss as Determined trom Ash Samples —Ffércent of Heat in Coal 


Fic. 8 Asn-Pir Loss anp Temperature Revation, BULB as IN Fic 


1, oN Naturat-Drarr CyHarn-Grate Sroker, STaTion B 


Each point represents an individual one-hour sample 


characteristic loss curves for a foreed-draft chain-grate stoker as 
operated in Station A. This set of curves shows that percentage 
of heat lost in excess of air (based on a 500-deg. temperature rise 
increases from zero up to 19 per cent at 300 per cent total air. As 
the excess-air loss is reduced the ash-pit loss increases, but the rate 
of increase is less than the rate of decrease in the excess-air loss, 
so the total of these losses decreases until the total air is about 
130 per cent. At this point CO and unburned gases appear, and 
the percentage of heat lost in consequence increases very rapidly 
as the amount of air is reduced to 100 per cent or the theoretical 
amount. It is therefore best to operate this stoker at about 130 
to 140 per cent total air. 
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It is quite possible that, with a little better care upon the part 
of the fireman, the combustible loss could be considerably reduced 
on this type of stoker, even at this low percentage of excess air. 
Chis would then lower the total curves so that the combined loss 
would be still lower than the 10 per cent shown in Fig. 6 as the 
minimum point. 


RELATION BETWEEN CAPACITY AND STOKER LOSSES 


Fig. 7 shows the relations between the boiler rating and flue- 
gas temperature, excess air, unburned combustible, and CO, with 
the percentage of heat lost in each. The total of these three losses 
is seen to be at a minimum of 11 per cent at 225 per cent rating 
and to remain below 12 per cent at all ratings between 160 and 
260 per cent. 
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The minimum loss in Fig, 6is 10 per cent because the excess-air 
loss is calculated on the arbitrary bases of 500 deg. fahr. rise in 
flue-gas temperature, while in Fig. 7 it is calculated on the actual 
temperature, which is as high as 650 deg. at the higher rating. 

If it were possible to operate this stoker with lower excess air 
at the lower ratings and lower ash-pit loss at the higher ratings, 
the total losses would be materially decreased and the curve would 
be flatter. In fact, the range of best efficiency as shown in Fig. 
6 should be almost entirely independent of boiler rating if the 
same care is exercised by the fireman at the low ratings as he 
must exercise at the high ratings to produce the steam. 

To obtain the total overall efficiency curves for stoker, furnace, 
boiler, and perhaps economizer, the other losses due to products 
of combustion and infiltration of air should be included according 
to the equipment used. There is also the question of overhead 
charges and repairs to stokers and brickwork that increase with 
higher rating or lower excess air. 

CHARACTERISTIC CURVES OF STOKERS 

This set of curves raises the question, can true characteristic 
curves be drawn showing the performance of the stoker itself? 
Very little has been done in this direction, but such data have been 
well established for centrifugal pumps, motors, turbines, fans and 
blowers. 

In the operation of a stoker so much depends upon the character 
and quantity of coal being burned and also upon the human ele- 
ment of the fireman that the true characteristics of the stoker are 
usually so clouded that they do not appear in their true form. 

Most boiler tests give combined efficiency of furnace and _ boiler 
as it is difficult to separate the two. In reality it is not necessary 
to separate these two efficiencies or even to determine the efficien- 
cies at all, because a great deal more can be accomplished through 
studying the losses than can be obtained from knowing the over- 
all efficiency alone. We know that if the losses are high the ef- 


ficiency is low, and vice versa. It is also easy to separate certain 
of the losses and charge them directly to the furnace, while other 
losses may be chargeable entirely to the boiler and still others are 
beyond the control of either. 

The three important losses existing in boiler and furnace opera- 
tion that are chargeable directly to the stoker and furnace are 
unburned combustible in ashes, unburned gas, and excess air. 
The latter two losses may be influenced somewhat by the size of 
the furnace and combustion chamber, and the last one by the 
leakage of air through the boiler setting, but on the whole they 
depend almost entirely upon the stoker and its operation. 

If the characteristics of the stoker are properly determined one 
can then see the best relation between these factors in order that 
the total of the three losses be a minimum. We are then assured 
the furnace efficiency is highest, even though we may not know the 
exact thermal efficiency of the furnace and stoker itself, separate 
from the boiler. 

In operating stokers it has been considered that the character 
of the coal and the method of operation were far more important 
than the characteristics of the stoker itself. This, however, 1s 
only an admission that the stoker was not so designed that its 
characteristics would dominate over the other factors, namely, 
coal and fireman. Very great improvements have been made in 
stoker design and methods 6f operation, but there is need for still 
further advancement. A careful analysis of the problem by means 
of continuous graphic records of all the losses and characteristic 
performance curves like those shown in Figs. 6 and 7 will aid in 
further improvements in both design and operation as well as in 
selecting coal for the stoker or the selection of a stoker for the coal 
available. 
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Even where ash-pit loss recorders cannot now be easily applied 
to some types of stokers it is possible to take hourly samples of 
the refuse and plot the characteristic combustion and capacity 
curves like those in Figs. 6 and 7. For stokers w.th intermittent 
ash dumps the period foreach test should be the same as the period 
between dumps, maintaining the operating conditions as uniform 
as possible during this period and taking the ash sample from each 
dump. As the value of these results does not depend upon coal 
weights and evaporation efficiencies, short tests are satisfactory 
for determining the losses due to excess air, unburned gas and un- 
burned coal. All of the losses of the boiler heat balance, except 
radiation, can be determined almost if not quite as accurately as 
can be the evaporation. 


RESULTS FROM NATURAL-DRAFT CHAIN-GRATE STOKER AT 
Sration B 


Figs. 8 to 12 give the data from thirteen ash samples and tests 
on a natural-draft chain-grate stoker equipped with an ash-pit 
loss recorder as shown in Fig. 1. These data were obtained on 
three consecutive cays from a boiler that was being operated in a 
stand-by station. The load conditions did not require careful 
attention to the stoker operation, hence the results should not be 
taken as indicative of the best performance with this type of 
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-toker. Neither should these results be used for comparing one 
type of stoker with another, because the operating factors, namely, 
coal and fireman, may be very different. 

In Fig. 8 the ash-pit loss increases very slowly with the initial 
rise in temperature and then more rapidly at the higher tempera- 
tures. Referring to Fig. 1, it will be seen that the bulb is located 
it a different position with respect to the fuel bed than in Station 
\. In this case the bulb is directly over the end of the grate, and 
looks down upon the coke as it passes beneath it. With a very 
short fire the coke may “‘go out” or cease to burn before it reaches 
the water back and yet contain a considerable percentage of com- 
bustible, hence the minimum loss of 5 per cent with little or no 
radiant heat. As soon as a few pieces of hot coke are carried over, 
the effect upon the bulb is very marked and a considerable rise in 
temperature takes place until the grate is covered with coke A 
greater amount of combustible will add only to the thickness of 
the layer and not increase the area of the hot coke within the 
vision of the bulb in this location. The increase in the temperature 
of the bulb is due only to the closer proximity of the hot coke to 
it after the grate is once covered, 

In big. 9 the relation plotted between total air and ash-pit loss- 
recorder temperature shows widely scattered points. This is 
largely because the fuel-bed conditions vary rapidly, and there is 
considerable time lag between the condition of the fuel bed on 
the grate proper and the amount of coke being discharged at the 
same time. The log, Fig. 12, plotted over a short period, shows 
i typical case of the variations as the fire burns thin and is again 
thickened, The ash-pit loss-recorder temperature drops with the 
short fire, but the lowest temperature is not reached until twenty 
minutes after the greatest air excess and the lowest steam flow. 

‘The conditions of the fuel bed on this stoker are sometimes very 
good and sometimes very poor, Just as it may happen, due either 
to the stoker characteristics, the human factor, or the coal factor, 
or to a combination of all three. In any case there are certain 
average conditions which tend to repeat and show the relationship 
It is very evident from Fig. 9 that 
very high excess-air and high ash-pit losses do not occur at the 
same time, although either may be low when the other is high, but 
they should both be low for the best efficiency. 

In Fig. 10 it will be noted that the natural-draft chain-grate 


between the various factors. 
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bic. 11 CHaractrertstic Loss Curves, on Basis or BoiLer RATING, OF 

NaTUuRAL-Drarr Cuain-GraTe STOKER AS OPERATED IN STATION B 
stoker in question, as it was being operated at this time, gives 
the best efficiency at about 210 per cent total air, with a loss of 
IS per cent due to excess air and unburned coal. We all know 
that better results than this can be obtained under suitable load 
conditions with good operation and the right kind of coal, yet these 
curves indicate that there is a tendency for the losses to increase 
very rapidly as the fire changes to a shorter or longer condition 
from the most economical point. 

The air having free and equal access to all parts of the grate 
takes the path of least resistance through the fuel bed and develops 
holes very rapidly when once started. In many plants the boilers 
are operated with the damper wide open. If the maximum amount 
of steam is not needed the fire burns short. If more steam is needed 
the stoker is speeded up and a little greater proportion of the grate 
area is covered with active fuel bed. In other words, the steam 
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pressure is regulated by means of excess air. Fig. 12 shows this 
very nicely, as the air flow remains practically constant and more 
or less steam is produced as the coal is fed into the path of the air 

] lg. 1] shows the eXCess-alr and ash-pit losses plotted on a ba is 
of boiler rating. The total of these two losses has its lowest \ ilue 
of 18 per cent at about 90 per cent rating At lower ratings the 
excess-air loss increases rapidly and at higher ratings the unburned- 
coal loss increases even more rapidly. 

One naturally wonders whether the ash-pit loss would continue 
increasing at the rate indicated by the slope of this curve if the 
boiler were operated at still higher rating. The limit in this 
direction is reached when the space under the water back is com- 


plete ly filled with ash and coke. The percentage of combustible 


lost when operating with the space under the water back completely 
filled with ash and coke combined, will depend upon th per- 
centage of ash in the coal, the coal-gate opening, and the height 


of the water back above the grate, and wiil be practically inde- 
pendent of the speed of the grate. 

If the inereased rate of combustion is obtained by increasing the 
gate opening and the intensity of draft, leaving the grate speed and 
the space under the water back constant for a given percentage 
of ash in the coal, a decrease in the ash-pit loss will result as shown 
by the upper dotted curve at the right of Fig. 11, because there 
will then be more ash per square foot of grate and therefore less 
space left for coke under the water back. 





| i Totol Loss — Excess 
b < 4 

a Air I ASP os 
>: 24} ee = Tt 
« | 
t 20} = N+ ; 
fod cV >. | } 
| | Low | 

&) + ++ + 
e Ol eecess Ar, r } ‘ y 
a Q | | 
a 2 >< ; i + A 
= | \ 
S spr 
2 6 


4 loa == tx 
| a oo _— 
| 
4 




















fr ~ 
280 correspond . Al i >. 
fo Ar fou, ‘ 
23 $ .,,| Steer | Correspond 
St Ses i NGis baa 
REE 200 4 . 
160 { { i 
. 
T 2 € 
10 
22 ¢ 
8 » 0 8 \ 
aR 500 6° 
< 
<2 400 
é 
2 
& 
a“ 
3 ] 
| jt j 
120 130 140 1:50 200 210 220 230 240 PM 


Time of Oey 


Fic. 12. Log SHowine Cuance or Fuvet Bep on Naturat-Drarr Cuain- 
GRATE STOKER AS OPERATED IN Station B 

For any given relation between gate openings and space under 
water back the percentage of combustible lost would decrease with 
increased percentages of ash in the coal, and should of course re- 
main constant for different ratings. A change in the height of 
the water back would also have a similar effect, the percentage 
of ash-pit loss remaining the same for all ratings in both cases 
so long as the space under the water back was kept completely 
filled and increased ratings obtained by increasing grate speed. 

If the fire burns thinner, the ash-pit loss will be decreased for 
any of the foregoing conditions and the excess-air loss increased. 

It is believed that characteristic curves like those shown in Figs. 
10 and 11 will be very helpful in obtaining the best results from 
natural-draft chain-grate stokers. By means of such curves we 
should be able to accomplish better results in the arrangement of 
water backs, regulation of coal gate, grate speed, draft, ete., and 
also assist the fireman in obtaining the required amount of steam 
with the minimum loss. 











Road Building and the Mechanical Engineer 


Their Problems in Relation to Road-Building Machinery Presented Under the Auspices of the Ma- 
terials Handling Division at the A.S.M.E. Spring Meeting 


(THE avenues of transportation of most importance to the 
greatest body of the public are the highways of the country. 
During the last five years highway construction has passed through 
a period of stress, which has focused attention on the proper 
application of machinery to the building of highways. The 
Materials Handling Division of the A.S.M.E. in devoting its Spring 
Meeting session to this subject afforded an opportunity for the con- 
tractor to meet with the engineer to discuss all phases of the problem. 
While the extensive use of mechanical equipment may be of help 
to the road contractor, there is the added problem of increased 
overhead with the necessity for continuity in the operation of 
expensive equipment, calling for a complete understanding of the 
contractor’s needs by the mechanical engineer. 


The papers presented at the Chicago meeting emphasize to the 
contractor the importance e of a careful planning of road-construc- 
tion operations to better utilize mechanical equipment. There 
are no statements of principles by which the road contractor 
may be guided in the choice of equipment for a particular job and 
the presentations were made in the hope that their discussion 
would lead to the enunciation of such principles. 

The meeting was also arranged with the idea of making clear to 
the mechanical engineer his field in the improvement of design of 
mechanical equipment for road-building purposes. The stand- 
ardization of various types of apparatus is stressed in the papers 
and the importance of the publication of engineering data in regard 
to these various types is strongly recommended. 


Road-Construction Plants 


By B. 


QUCCESSFUL road work offers more possibilities for different 
’ types of plants than perhaps any other single line of building 
construction, and every section of road to be built is a field for 
intensive study and investigation by the engineer and contractor. 
A thorough examination of the road plants in operation for the 
past few years shows clearly the need of more careful study of plant 
problems than is ordinarily given by engineer or contractor. 

A successful road contractor in Illinois states: ‘No equipment 
should be purchased by a contractor unless he has sufficient work 
in view to enable him to practically pay for the equipment with a 
reasonable profit.”” If this rule were followed by more contractors, 
on many jobs, there would undoubtedly be less equipment and more 
profit. Such a statement should in no way discourage the road 
contractor in equipping himself thoroughly to do economical road 
work, but should force him to make a more complete analysis of his 
job before he invests in a road-building plant. 


SMALL Construction Unir ADVANTAGEOUS 
Dupiicate Units DEstRABLE 


In general, the building of a system of roads requires the installa- 
tion of a number of small plants in preference to a few large plants. 
This has been particularly true in the past on account of (1) the 
contractor’s inability to secure experienced and capable superin- 
tendents for handling large-plant operations; (2) railroad trans- 
portation falling short in the delivery of sufficient materials to keep 
large plants working efficiently; and (3) frequent breaking of the 
machinery required in large road-construction plants—the break- 
down of one machine very often delaying the entire plant opera- 
tions and causing undue expense. 

The small construction unit necessitates doing many operations 
by hand at somewhat greater expense than if done with machinery; 
however, when the final analysis is made, the small unit will show 
considerable efficiency on account of the possibility of its operating 
many times independently of any one particular machine out of 
service through breakdown. 

Conditions existing during the past few years have made it im- 
possible for the contractor with a large plant layout to show a fair 
profit. Assoon as labor and transportation conditions become more 
stabilized, the large plant will show a much greater efficiency. 

Contractors must give considerably more thought to the design 
of road plant so that its successful operation may not be wholly 
dependent upon one piece of machinery. Many successful road 
contractors realize already that to insure a constant and uniform 
output, it is economy in many instances to duplicate machines. 


1 Engineer of Construction, State of Illinois, Division of Highways. 

A group of papers presented at the Spring Meeting, Chicago, May 
23 to 26, 1921, of THe AMERICAN SocieTy OF MECHANICAL ENGINEERS. 
All papers are subject to revision. 
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Some contractors have installed a duplicate pumping system for 
the water supply, which is vital to the successful and economical 
operation of the road plant, and the additional cost of the duplicate 
unit is small compared to the advantage of being able to operate the 
plant without a delay. 

In many instances duplicating concrete mixers has prevented a 
complete shutdown of operations. The average road job may not 
always justify a duplication of the mechanical units, but where 
a large season’s work is required, a serious investigation of the ad- 
vantage of the duplicate units should be made. 


TRANSPORTATION OF MATERIALS 


The transportation problem in road building is one of the most 
important factors in the economical construction of roads. 
quently this part of the plant operation should be given a great deal 
of study. The transportation cost, should not only be estimated 
on the basis of the ton-mile cost but the effect it may have on the 
cost of operation of the remainder of the construction plant should 
be taken into consideration. Hauling cost varies from 20 to 40 cents 
per ton-mile. In a season’s work a saving, therefore, of but a few 
cents per ton-mile may amount to several thousand dollars. The 
actual hauling costs may be exceedingly low, yet if the delivery 
affects the maximum output of the remainder of the plant, the in- 
efficiency should naturally be charged against transpertation cost 

Inasmuch as most specifications now prohibit storing road ma- 
terials upon the subgrade, the road contractor is compelled to pro- 
vide for transportation in one of two ways. He must deliver 
materials from his material yard to the road by industrial-railroad 
equipment or by truck. The industrial equipment, while expen- 
sive in first cost, will enable the contractor to complete his work with 
a minimum amount of trouble under normal conditions and re- 
gardless of weather, the average industrial equipment will insure 
a more uniform delivery of materials than any other unit that may 
be used. The chief objection to the industrial unit is that it is 
limited to road construction with grades ordinarily less than 4 per 
cent and a minimum number of railroad crossings. Further ob- 
jection would be that the high initial cost demands a large mileage 
of roads be built each year in order to absorb the interest on the in- 
vestment and the depreciation. 

The other method of delivery is by truck or team. In recent 
years truck delivery has superseded team delivery, being more 
rapid and delivering material to a paving mixer or from a mixer 
direct to the road with less disturbance to the roadbed. Truck 
transportation of road materials is very flexible and therefore suited 
to more different sections of work than perhaps any other method 
of transportation. It is especially suited to the delivery of mixed 
concrete from a central! plant to the road being improved, and to the 
delivery of proportioned batches direct to the paving mixer or to a 
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point at which the batch boxes may be transferred to a short in- 
dustrial line which in turn delivers them to the paving mixer. 


DELIVERY OF CONCRETE FROM CENTRAL MIxING PLANT 


During the past few years the delivery of mixed concrete from a 
central mixing plant direct to the job has been attracting consider- 
able attention. This method is worthy of study as it enables the 
contractor to centralize operations and in many instances to econ- 
omize in plant and operating expenses. The central mixing plant 
should be reasonably uniform in design and simple in operation. 
A study of the central mixing plants in use during the past two 
years shows no two very similar in design. It would seem possible 
that unloading aggregate and cement from railroad cars, mixing the 
materials to the desired proportions and consistency and turning 
out a mixed concrete, could be standardized to such an extent that 
central plants could be simplified and made more economical in 
operation. It is hoped that the mechanical engineer and the equip- 
ment designer will assist in the design of a practical and economical 
central-mixing-plant unit. 

Although central mixing plants may be fairly uniform in design, 
the delivery of the concrete from the plant to the road will vary 
considerably to suit the existing local conditions. Mixed concrete 
may be delivered by industrial equipment, provided the hauls ar: 
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reasonably short and the equipment is designed for small loads with 
considerable speed in transportation. The small pneumatic-tired 
truck will usually prove the most efficient machine for delivery of 
mixed concrete, taking the individual batch of mixed concrete direct 
from the mixer to the road being improved in the least possible time. 
Use or THE PNeumatic-Tirep TrucK 

The pneumatic-tired truck is essential when speed is an important 
factor in delivery and where it is necessary to do considerable hauling 
over the subgrade. This truck will usually reduce the load on the 
subgrade to less than 125 Ib. persq. in. of surface, and this pressure, 
even though frequently applied, does not seriously injure or dis- 
place a prepared subgrade having average conditions. 
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It is true that it is practically impossible to deliver materials 
over earth roads with trucks when the roads are muddy or during 
rainy periods. However, the road may be materially improved and 
the truck used practically the entire construction season if the road 
is constantly maintained by the use of the road drag and given an 
application of half a gallon of oil per square yard of surface early 
in the construction season 

The light pneumatic-tired truck may also be used for the de- 
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Fic. 4 Turee-ton Trecks Usep ror Detivery or Mixep Concrere 
FROM CENTRAL MIXING PLAN1 
livery of proportioned batches of aggregates direct to the paving 
mixer on the road being improved. There are now on the market 
many types ol batch boxes and dump bodies which permit the 
hatches to be dumped directly into the skip of the paving mixet 
This method has proved to be very satisfactory It differs from 
the delivery of mixed concrete in that a paving mixer is used in- 
stead of a stationery building mixer, and most of the operations ol 


the contractor are out where the road ls actually being laid. 
IMPROVEMENTS IN DESIGN oF EQuirpMENT DESIRABLI 


The plant investment of the road contractor of today is entirel\ 
too expensive compared with the work accomplished during a single 
construction season or from one particular installation of a construc 
tion plant. From $60,000 to $100,000 worth of plant equipment 
is frequently set up to build less than ten miles of highway. Thi- 
is equivalent to charging off $2500 to $3000 for equipment against 
every mile of road built. It is doubtful whether there is any other 
building construction in which so much depreciation and interest 
on plant investment must be charged off on so small an amount of 
work. The mechanical engineer, equipment designer and contractor 
should apparently spend more time in the design of road-construc- 
tion plants in order to insure a greater output with less initial in- 
vestment. 

Many of our road-building machines are being made larger, 
more cumbersome, and more expensive each year. The fact that 
road-building machinery is subjected to more severe use than per- 
haps any other machinery used in building construction has in- 
duced the manufacturer to add to his equipment each year to insure 
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more rigid construction. Many machines, such as the concrete 
paving mixer, can undoubtedly be completely redesigned and a 
machine produced much smaller in size, to mix more concrete and 
be less cumbersome on the job. 

Mixer manufacturers have continued to improve the design of 
their paving mixers by following the same principles of mixing 
that have been in use for many years. It seems absurd that we 
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must have a conerete paver costing from $8,000 to $12,000 and 
weighing from 10 to 15 tons that will lay less than two miles of 18-ft. 
concrete road in thirty days. It seems absurd also that we should 
still be using mixers that require 60 seconds of time for the mixing 
of aggregate and cement when it should be possible to do the 
same amount of mixing by some mechanical means in less than 15 
seconds. If such a machine could be produced, a one-bag paver 
would turn out as much concrete as our present four-bag pavers. 
The present paver is also designed so that the mixing is concealed 
from the view of the mixer operator. This prevents absolutely 
the uniform consistency essential in securing a good concrete. 


Mechanical Needs in Highw 


By R. C. MARSHALL, JR 


‘THE interest of the mechanical engineer in highway construc- 

tion centers in the equipment used. This equipment has 
made great strides in recent years and will undoubtedly con- 
tinue to do so, yet the equipment needs for road building 
might be called comparatively simple. Consider a concrete road 
All the average road builder needs is a light, portable plant capable 
of handling, mixing and finishing 400 cu. yd. of concrete every day, 
with no delay for repairs. 

The charge has been made that modern road-building methods 
have so increased overhead expense that they have accomplished 
little saving. This may be an exaggeration, but the elaborate 
equipment now used has undoubtedly increased the overhead to 
such a degree that steady output of the plant is essential to financial 
success. 

In order that this overhead expense may be kept within reason 
and highway costs estimated with profitable accuracy, it is essential 
that contractors have equipment capable of maintaining a steady 
flow of materials; first, from unloading point to mixer, and second, 
from there to the finished road. This is the problem confronting 
the field force and one which must find solution if road building is to 
become financially safe. Until further development of equipment 
can assure more continuous performance, construction companies 
must insure themselves against the loss caused by frequent delays. 

The slogan of the designer should be, ““Make the machine fool- 
proof.” Increased strength may demand heavier parts and in- 
creased first cost, but this is inconsiderable compared with the loss 
due to one breakdown. 

Last year’s work, on account of spasmodic and continued delay, 
was not conducive to a careful study of equipment needs. Trans- 
portation troubles so disrupted operations that contractors were 
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If the mixer designer can produce a smaller machine having a 
greater output per hour of operation and so designed that the 
consistency of the concrete produced can be controlled by the opera- 
tor instead of by some unsatisfactory mechanical means, the results 
will be a wonderful aid to the road-building industry. 


Autso Room For IMPROVEMENT IN RAILROAD EQUIPMEN’ 


It also seems possible that a very material improvement ean bx 
made in the present railroad transportation equipment. Prac- 
tically all road contractors now unload aggregates from open- 
top cars by means of clam shells. This method is not always the 
most economical, but the contractor is forced to use it as he 
cannot secure all hopper-bottom cars he might desire. On ac- 
count of the large volume of road materials to be delivered by 
railroad cars, some type of car should be designed that would permit 
of more rapid unloading by more economical methods. If this 
is not done, it is hoped at least that open-top-car manufacturers 
will improve the design of their cars and make them so that they 
can be more easily unloaded with clam-shell equipment. Not only 
would such improvement aid the individual unloading the car, 
but the railroad company would add to the life of its equipment 

Many open-top cars are now designed with projecting angles, 
rivets, bolts, braces, timbers, ete., which interfere with the efficient 
operation of the clam shell. It is difficult to understand why rail- 
road cars could not be designed so that the interior of the ear would 
be perfectly smooth. In fact, it would be practicable and economica! 
for all open-top cars to be built with a fillet having a radius of about 
18 in. in the bottom angle at the ends of the car. The curved 
bottom angles would permit the cars to be emptied more rapidly 
and economically either with hand shovels or clam shell: 

Further investigation should also be made of the use of open-top 
removable batch boxes for railroad transportation of materials. 
While the substitution of standardized batch boxes for open-top 
cars would be a very radical departure from present equipment, 
the average construction plant could be designed to handle the 
boxes much more economically than the loose materials. 


ray-Construction Machinery 


. WASHINGTON, D. C. 


obliged to grasp at any expedient to push their work. This, com- 
bined with labor and material scarcity, left them little time for a 
constructive study of their specific equipment needs. Of one thing 
however, nearly every road builder is keenly aware. His work 
suffered heavily from frequent interruptions which disorganized 
his foree and increased the unit overhead cost. Delays from 
transportation difficulties and equipment trouble caused the over- 
head expense to absorb a large portion of his profit and in som 
cases much of his capital. Delays caused by equipment trouble 
are traceable to three main causes: First, lack of skilful mechanics; 
second, lack of standardization in design, and third, lack of accurate 
information concerning the adaptability, capacity and operation 01 
machines. 

The lack of skilful mechanics concerns both mar ufacturers and 
contractors. An equipment company may expend much time anil 
money in perfecting designs or improving the quality of the work- 
manship, but if its machines are placed in the hands of incompetent 
operators, the money spent for them is wasted. Incompetent 
operators can readily offset the advantages of efficient equipment 
and well-planned work. Under careless handling the heavy delay 
for repairs mean a loss of money to the road builder and to the 
manufacturer a loss of that valuable asset, good will. 

An economical solution of the shortage of good operators might 
be effected by establishing for them a short course of instruction 
during winter months when construction is slack. Savings effected 
in the field by competent operators would amount to many times 
the cost of their instruction. One of the worst obstacles to con- 
tinuous output would thus be removed. 


PLENTY OF OPPORTUNITY FOR STANDARDIZATION 


The second significant source of delay is a lack of standardization 
in equipment where standardization is possible. Road-building 
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plants are generally made up of machines from half a dozen different 
manufacturers, and to be prepared even for the usual run of minor 
field repairs on all machines requires a more or less elaborate ma- 
chine shop. The financial burden of carrying duplicate units 
or a sufficient number of spare parts is too great for an already 
heavy overhead, and in order that this expense may be held within 
reason, greater interchangeability of parts should be made possible. 

The amount of saving that might be effected through standardi- 
zation of road equipment is not generally appreciated. To build 
a medium-sized high-type section requires a daily field payroll of 
three or four hundred dollars and an overhead of probably another 
hundred. So that five hundred dollars per day is not an unusual 
cost. An employee cannot be laid off every time a breakdown 
occurs, and since the overhead goes steadily on, fifty dollars an hour 
may be considered an estimate of the cost of equipment delays. 


Planning and Organizing 
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The third pressing need of road builders, and the one which 
probably results more frequently in disaster, is a lack of unbiased 
and authoritative information concerning the adaptability, capacity 
and operation of machines. Lack of such information has already 
brought disaster to numerous individual companies, both old and 
young; and as new concerns are constantly taking up road work 
it is essential that they secure authoritative mechanical ad- 
vice. 

What contractors need is accurate data showing under what 
conditions a certain type of machine is suitable, how long it may 
reasonably be expected to last, and what output it can deliver 
under normal working conditions. If this information can be made 
available, construction companies may be relied upon to intelli- 
gently select machines. They will then be able to coérdinate thw 
plant and estimate their costs. 


a Road Job for Mechanical 


Handling of Material 


By C. D. CURTIS 


"| BE last few years ol the decade just closed ushered in a new 

era in road building. Legislative action stimulated in a 
large measure by the Federal Aid Road Act has taken 
in practically every state, making possible the inauguration of an 


been 


unprecedented country-wide program of highway improvement. 
The rapid expansion of the use of the motor vehicle has created 
an insistent and growing demand for more and better highways. 
It so happens that this movement has had its greatest growth during 
a period of rising costs, the crest of which has only recently been 
passed; so that, along with the urge for more and better highways 
there has been always in the mind of the highway engineer the 
necessity for rigid economy of labor and effort. Fortunately, the 
inventive genius of the country has not been idle during this period 
and many new and improved types of road machinery and equip- 
ment have been put on the market. The introduction of this 
new equipment has made it possible to perform mechanically 
many of the operations connected with road building not only 
cheaper but better than they ean be done by the older hand 
methods. 

While every one will concede that all construction jobs should 
be carefully planned and well organized for the handling of ma- 
terials, it must be admitted that this is not always done. In the 
past too little thought and study have been given to this preliminary 
phase of the work. Until recently, however, road work has been 
handled on a comparatively small seale, and the cheaper types of 
construction prevailed. An extensive plant was not required and 
the evolution brought about by the general adoption of higher 
types of construction and the growth of construction programs is 
still under way. It is unfortunate, but nevertheless a fact, that 
most jobs are equipped without giving to their planning and organ- 
ization a proper amount of careful study. As a result expected 
profits shrink and may even become actual losses. Improperly 
equipped jobs can be classified under three heads: 

1 Too much plant, 
2 Lack of plant, and 
3 Unbalanced plant. 

With too much plant on a job the efficiency of operation is low- 
ered, and although fairly satisfactory progress may be made, the 
cost will be too high. Rental or interest on investment and de- 
preciation charges continue regardless of output. On an under- 
equipped job it is necessary to resort to labor which may be less 
efficient and more expensive. The progress of the work is likely 
to be delayed and total costs increased. 

Of all the improperly equipped jobs the ones that have an un- 
balanced plant are probably most common. They are the in- 
evitable result of equipping without planning. The several units 
making up the plant may be efficient mechanically when considered 
alone, but totally incapable of being worked smoothly and con- 
tinuously together. On such jobs efficient operation cannot be 
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secured. Would, 


The plant investment might, and probably 
be higher than for a balanced plant. The season’s profits, howeve1 


are certain to be lower than anticipated. 


CLASSIFICATION OF Roap-BuILDING WorkK BASED ON DeEsIRABLI 


AND PRACTICABLE RATE OF PROGRESS 


In the author’s opinion a classification of road-construction jobs 
based on the desirable and practicable rate of progress is feasible 
and would aid the contractor or engineer in selecting the prope: 
plant. In determining on such a classification several factors would 
enter into the consideration, chief of which would be the size or 
length of the project. Another factor would be the problem ot 
satisfactory detours and the probable economic loss to traffic 


The cost, of course, would be affected by the classification. Or- 
dinarily a higher rate of progress would be required on a large job 
than on a small one. The extra cost, then, of assembling and 


operating a large plant capable of rapid progress would be spread 
over a large yardage. It might easily happen, however, that the 
economic conditions would warrant requiring very rapid progress 
on a comparatively small job. This would change the classification 
and increase the cost of the work, but the bidder would know just 
what to expect. 

In connection with concrete-road jobs there might be 
classes, such as: 


three 


A—Jobs on which equipment with a daily capacity of 1000 ft 
of 18-ft. roadway would be required; 

B—Jobs on which equipment with a daily capacity of 500 ft. of 

18-ft. roadway would be required, and 

Jobs on which equipment with a daily capacity of 250 ft. of 

18-ft. roadway would be required. 


_— 


In the case of Class A jobs it would ordinarily be desirable to 
equip with at least two complete operating units. This would 
insure continued, even though retarded, progress in the event of a 
breakdown of one unit. 

Such operations would, of course, be contingent on the weather 
and other conditions beyond the contractor’s control, but the classi- 
fication would give a more definite idea of the requirements and 
enable the engineer and all bidders to estimate on exactly the 
same basis. The classification conditions should be covered in th 
=pecifications. 


NECESSARY LIMITATIONS IMPOSED BY SPECIFICATIONS 


Unnecessary refinements in the specifications which are met with 
at times usually lead to difficulties in operation and should, in the 
author’s opinion, be avoided, especially where enforcement in- 
creases the cost of operation for minor or questionable benefits 
There are, however, certain limitations which make necessary an 
intimate knowledge of the specifications under which work is to be 
performed. Examples of these limitations are: 

1 Time limit on depositing of concrete after mixing. This 
limit would have a direct bearing on the location of central mixing 
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plants and the equipment required for handling both the aggregate 
and the concrete. 

2 Definite requirements relative to concrete mixers such as 
water-measuring devices, boom and bottom-dumping bucket, ete. 
Such requirements are small details, but must be met and so must 
be considered in selecting equipment. 

3 Materials for concrete not allowed on subgrade. This feature 
is very important and makes necessary a careful study of the project 
in the field. Several alternative methods of handling the materials 
may be possible, and the most economical and efficient one can 
only be determined after a consideration of all the conditions. 
One location might be well adapted to the use of industrial-railway 
equipment, while in another location this method might be entirely 
impracticable and hauling of proportioned batches of aggregate 
and cement in trucks the most feasible. The central-mixing-plant 
method might be the proper selection in some other location. 
In the case of a large job conditions may vary considerably on dif- 
ferent sections of the same job. 

PRECAUTIONS TO BE TAKEN IN SELECTING EQUIPMENT 

In selecting equipment for a project, everything bearing on the 
situation should be considered. The source of materials to be used, 
whether local or imported, condition of roads to hauled over, width 
of available right of way, trackage and storage facilities available 
at receiving points for materials requiring rail transportation, maxi- 
mum grades, water supply, availability of common labor and teams, 
and length of working season are some of the factors which should 
he looked into and studied before deciding on the type of plant to 
be used. In this connection the engineer may and should render 
all possible aid to the contractors. The preliminary investigations 
and detailed surveys made by the engineer give him much more 
information than the contractor can secure readily in his prelimi- 
nary field inspection of the project. If the engineer knows that 
the conditions, even though not apparent, make the use of certain 
types of material impracticable, this information should be given 
to the contractor. 

A feature which perhaps is not germane to this discussion but 
which is very important and deserves a few words, is the desirability 
of considering the source of the materials to be used with respect 
to the possibility of continuous rail-transportation service. With- 
out a reasonable assurance of a continuous supply of materials 
throughout the working season, an elaborate plant layout may be- 
come much more of a liability than an asset. By arranging to 
ship and store materials during the season of light demand for open- 
top cars, for use during periods of car shortage, a continuous supply 
of materials can be secured. Such an arrangement may con- 
siderably alter the selection of equipment for handling the material. 
Strong arguments may be made against the plan of advance storage 
of materials in states where estimates for materials delivered are not 
allowed, but the extra cost of storing materials may be more than 
offset by the gain due to continuous operation during the construc- 
tion season. 

It is desirable, of course, when possible, to avoid all unnecessary 
rehandling of materials. Where the materials can be unloaded 
from cars or loaded from the quarry or pit directly into containers 
for transportation to the job and in addition can be deposited in 
the mixer, in the case of concrete, without touching the ground, 
a great advantage is gained. In addition to being kept clean and 
free from mixture with foreign matter, the item of waste is very 
greatly reduced. 

ExcLusIVE DEVELOPMENT OF LARGE 

UNDESIRABLE 

In some states, by adopting the practice of letting large contracts 
for long stretches of construction work, large contracting companies 
have been induced to enter the highway field. They have brought 
trained operating organizations to the work and have put extensive 
road-building plants on their jobs. There is wisdom in such pro- 
cedure whenever possible, for, of necessity, a great many road jobs 
are and will continue, for a variety of reasons, to be of comparatively 
short length. Letting contracts in both large and small sections 
gives both the small contractor and the large a field of operation 
and greatly expedites the carrying forward of a large program. 
The small contractor, acting as his own superintendent and operat- 
ing with but little mechanical equipment, has but little overhead 


INDIVIDUAL UNITS 
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and can compete on a small job with the large contractor operating 
a large plant and carrying heavy overhead expenses. 

Road building differs from most other construction activities 
in that the operations are conducted along an extended narrow 
path. The failure of one link may interrupt the work of a whole 
operating chain. This fact, in the author’s opinion, makes the 
present tendency toward the development of large individual units 
somewhat questionable. When a large unit is used every precau- 
tion should be taken to insure its continuous operation. 


IMPORTANCE OF MAINTAINING ORGANIZATION THE YEAR AROUND 


One of the greatest handicaps which the road builder encounters 
in the northern states is the short construction season. Continuous 
operation is impossible and each season it is necessary to organize 
new construction forces. It takes some little time to organize a 
new outfit so that the work will proceed satisfactorily. In the case 
of the skilled mechanics and foremen, an attempt should be made 
to retain their service the year around. They can be utilized during 
the winter in repairing equipment and putting it in first-class con- 
dition for the next season's work. It may even be necessary to 
furlough them for a time with pay, but the investment will bring 
big returns in added loyalty to the company and increased devotion 
to duty. The average man appreciates a square deal and will 
show it in increased efficiency. The use of an extensive plant re- 
quires skilled operators, and, once trained, their services should be 
retained. Efficiency of operation in road work depends on the 
proper functioning of all the separate units. The 
units function properly only when properly handled. 

On large jobs where more than one plant or complete operating 
unit is used, the spirit of the organization can be kept up by intro- 
ducing friendly competition. The rivalry between two outfits to 
reduce costs and increase yardage has a very healthful effect on 
progress and incidentally on profits. The author reealls a bi- 
tuminous-concrete construction project on which four separate 
mixing plants were used. One of the plants was an old, makeshift 
affair, but was handled by an energetic suprintendent who had old 
and loyal employees of the company as foremen and mechanics. 
The output and costs compared more than favorably with the new 
plants, due entirely to the better morale of the men. It pays to 
retain loyal and efficient employees. 


A New Alloy Steel 


An alloy imparting to steel toughness, great density, a high elastic 
limit and ultimate tensile strength, and machinability even when 
showing qualities of extreme hardness, was developed during the 
war by Dr. L. P. Burrows. Tests conducted by the Ordnance 
Department of the United States Navy proved so satisfactory that 
the alloy was adopted for use in the manufacture of naval artillery 
material, and is now being made in a half-dozen plants by the 
open-hearth and crucible methods. The Jron Trade Review de- 
scribes, in its issue for April 7, the process of manufacturing this 
alloy. Nickeliferous ore obtained in the Sudbury district of On- 
tario is first crushed and then treated in a revolving cylinder from 
which oxygen is excluded and into which a gas is introduced con- 
taining 89 per cent hydrogen and 10.8 per cent nitrogen. It ts 
then smelted in a crucible or other suitable furnace and then thrown 
out on the floor. In about 24 hours the product disintegrates 
into a purple-colored powder. This is refined further and cast in 
pigs, the yield being estimated at from 1400 to 1600 Ib. of metal per 
ton of ore. The chemical analysis of the alloy is as follows: Silicon, 
2.51; iron, 52.89; nickel, 3.98; manganese, 0.046; sulphur, 1.°0; 
cobalt, 0.15; arsenic, 0.11; copper, 0.59; phosphorus, 0. 12; 
tungsten, 0.24; chromium, 2.61 per cent, and varying traces of 
rare earths and members of the platinum group. 

Numerous independent tests of steel containing 1, 1.5 and 2 per 
cent of the alloy have been made at the Philadelphia and Brooklyn 
navy yards, several testing laboratories and a number of metal- 
lurgical plants. It has been found that specimens with a Brinell 
hardness of more than 364 are easily machined, a behavior which is 
contrary to the general assumption that the machinability range lies 
below 340. Mystery also attaches to the alloy due to the fact 
that when it is used in electroplating, it seems to impregnate the 
material instead of merely plating it. There are indications that 
the material resists corrosion. 
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Requirements of the Engineering Industries and 


the Education 


By MAGNUS W. ALEXANDER,' NEW YORK, N. Y 


A combination of empiricism and training in rational science is needed 
in engineering education because it is needed in the engineering indus 
tries, and this consideration has led to various plans for placing engineer 
ing students within the influence of industrial operation, the most common 
being for engineering college graduates to enter industrial establishments as 
“cadets,” “engineering apprentices” or “student engineers.” 

The first comprehensive, organized plan for bridging the gap between 
academic and practical training of the young engineer was made operative 
in the United States in 1906 when Herman Schneider, Dean of the Engi- 
neering Department at the University of Cincinnati, organized a coopera 
tive engineering course in connection with the metal-manufacturing plants 
of that city. Schneider's ideas lie at the base of the cooperative plan 
which the authors succeeded in organizing a few years ago in connection 
with the Massachusetts Institute of Technology and the Lynn Works of 
the General Electric Company, and which is described at length in the 
present paper. 

This cooperative engineering course covers a total of five years, the first 
two being identical with the freshman and sophomore years at the Insti- 
tute and the last three being divided between instruction in theory at the 
Institute and instruction in practice at the Lynn Works. In these last 
three years the total time occupied in studies at the Institute and practice at 
the Works is eleven months per year. The first term of the cooperative 
period, extending through thirteen weeks, is spent at the Works by all of the 
students during the summer period immediately following the sophomore 
year at the Institute. The succeeding terms of similar duration are spent 
alternately by each half of the student group at the Institute and at the 
Works, while the final term is spent by all the students at the Institute for 
additional advanced instruction and the preparation of a master's thesis 
prior to the college commencement. 

During their assignments at the Lynn Works, students are subject to the 
usual rules and regulations applying to employees of the General Electric 
Company, and on a full week's work schedule receive compensation at the 
rate of §2] per week at the beginning of the course and $24 at the end. 

The joint supervisory committee of the two institutions believe that this 
experiment in cooperative engineering training will exert a most beneficial 
influence upon the relationship of the engineering college to industry and 
upon the activities of each. They are clear in their own minds, however, 
that the cooperative training in engineering must not and cannot replace 
the regular engineering courses at colleges which in the nature of things 
must cater to the majority of young men seeking a thorough training in the 
engineering sciences, and many of whom do not enter the manufacturing 
industries. The cooperative training, however, is destined to become a 
vital integral part of a comprehensive system of engineering education, to 
the detriment of none of the other parts, but to the mutual benefit of all, and 
is particularly important to the manufacturing industries of the nation 

Upon the subject of education, not presuming to dictate any plan 
or system respecting it, I can only say that I view it as the most 
important subject that we as a people can be engaged in 
ABRAHAM LINCOLN 


O EDUCATION which is sound at base is without vital 
interest to the engineering industries. Herbert Spencer a 


generation ago defined the objects of education in five di- 
Visions : 
1 Those activities which directly minister to self-preserva- 
tion 


2 Those activities which, by securing the necessaries of life, 


indirectly minister to self-preservation 
3. Those activities which have for their end the rearing and 
disciplining of offspring 
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1 Those activities which are involved in the maintenance of 
proper social and political relations 

5 Those miscellaneous activities which make up the leisure 
part of life devoted to the gratification of the tastes 
and feelings 

It is clear that the first three aspects of education are very 
specific and relate to the individual or to himself and his immediate 
environment, while the last two are more general and relate as 
much to the associations of the individual as to the individual and 
his immediate environment. An education comprising all five 
aspects qualifies its possessor for “complete living,” which, accord- 
ing to Spencer, is the real object of education. That industry is 
vitally concerned with the first three aspects is quite obvious and 
easily demonstrated. Thus, propaganda for “safety first’? in 
industrial establishments is an impressive extension to mature 
workinen, of education for self-preservation which experience 
impresses on a child almost from birth; and the expense and effort 
for carrying forward this branch of education would not be sh ul- 
dered by industry were it not recognized that the safety of work- 
men is fundamental both as a matter of humanity and of con- 
servation. 

On the other hand, need for securing the necessaries of life 
is at the root of all industrial production and activity and is the 
motivating force for elementary work education, while the essence 
of education for artisanship seeks to broaden and refine this primi- 
tive activity. And finally, interest in educational effort for the 
development of family life, while primarily social in character, is 
equally important to industry both from the standpoint of self- 
preservation and the stabilization of man’s character arising from 
family associations and responsibilities. 

Industry is therefore vitally concerned with these three primary 
functions of education, and to the extent to which these aspects 
are allowed to languish, industry will suffer. 

Although primarily of social importance, the two last-named 
aspects of education according to Spencer, namely, education 
for good citizenship and for proper enjoyment of leisure, have 
their bearing and effect upon the conduct of industry. Reason and 
experience show that successful industrial practice, useful alike to 
producers and users of industry's products, cannot be long sustained 
except in communities with a stable citizenship, rooted in a sense 
of right as between man and man. Wide interest in industrial 
circles in “‘Americanization”’ demonstrates the tacit recognition 
of the importance of education for thoughtful, steady citizenship 
Similarly, not only as part of citizenship development but in its 
reaction upon the work period of life, the rational enjoyment of 
leisure as the result of adequate education comes within the domain 
of industry's interest in education. 

In this connection it is significant to reflect that the settlers 
of New England founded schools and colleges simultaneously with 
the clearing of the land for their dwellings. These early impulses 
and policies exerted their influence throughout the later upbuilding 
of the country, and consequently the establishment of schools has 
played a notable part in our national development. The hardy 
frontiersman seldom blazed a trail which schools did not promptly 
follow. 

This record for school education is not peculiar to the Amer- 
ican people, but it has been peculiarly universal with them, and 
a comprehensive educational system has resulted which reaches 
even to the remote byways of the country. Yet an educational 
system to meet the needs of our country must be something more 
than merely a widespread school system in touch with all of the 
people. The universality of education must be supplemented by 
those special forms of education which are necessary for the fullest 
development of each branch of human endeavor and service. In 
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satisfaction of this condition a great variety of specialized schools 
have been established: on the one hand divinity schools, law schools, 
medical schools, engineering and other professional schools, and on 
the other, trade schools and vocational schools of various kinds. 


Types or ENGINEERS NEEDED BY THE E-NG!NEERING INDUSTRIES 


To conform to the scope of this dise:ission let us now consid- 
er more fully the aim, development, and result of engineering 
education. In the consideration of any plan of education as prep- 
aration for a specific field of activity it is necessary that it be tested 
with regard to the needs of that field. 

What do the engineering industries require in the young men 
who as enzineers are seeking to make this the field of their life 
work? 

Industry is concerned with the transformation of the raw ma- 
terials of nature into forms more readily adopted to the needs 
and desires of mankind, through the application of the forces of 
nature and of man’s knowledge and power. This is kinetic in 
character, a process constantly changing and developing as new 
materials become available or as new knowledge points the way to 
improvement. 

It is clear, therefore, that first there is need for the pioneers 
of science, the men to whom we may look to extend the fron- 
tiers of knowledge, to delve deeper into the mysteries of nature 
that new processes may be developed for the utilization and conser- 
vation of our natural resources. These men, while having. little to 
do directly with commercial production, must nevertheless have an 
appreciation of the scope and organization of industry in order 
that their efforts may be directed along the lines of economic needs. 
Their chief requirement, however, is a thorough and intimate 
knowledge of the various branches of science and of the past as 
well as of more recent developments of practice and theory. As 
used by engineers, theory means a working hypothesis founded on 
known facts and experiences which may be utilized to guide _pro- 
gress beyond the margin of past experience. Theory is not antag- 
onistic to practice, but is founded on experience and is a guide to 
progress. 

The second need of industry for engineers arises out of the 
fact that the advance of industry in the last century has produced 
an organization of vast complexity and delicacy of adjustment, 
an organization calling for increasing numbers of efficient execu- 
tives and administrators. They must be men with industrial 
training of a high order, competent to conceive, organize and direct 
extended industrial enterprises of broadly varied character. These 
men must be keen, straightforward thinkers who see things as they 
are and who are not misled by fancies; who are capable of quickly 
grasping the essentials of the many problems that arise, and who 
are trained in the orderly marshaling and correlating of facts and 
forces necessary to meet the daily problems that are incident to the 
functioning of the industrial organism. 

But aside from a thorough knowledge of the physical and math- 
ematical sciences, an adequate understanding of human char- 
acter and of the trend of human progress is essential in order that 
these engineers may make the most of their abilities. To emphasize 
this fact it should be realized that over ten million people in this 
country are spending the major portion of their waking hours in 
the various processes of industry. This, then, makes it at once 
apparent how important it is that the engineering schools from 
which industrial leaders are to be recruited must teach the neces- 
sary knowledge of human nature, sound business methods, 
best means of effectively directing the human forces engaged in 
industry. Concerned more with the organization, correlation, and 
administration of mechanisms and productive activities than with 
the extension of scientific knowledge, they must address themselves 
in an increasing degree to the problems of the adaptation of the 
average human abilities to the requirements of those mech- 
anisms and processes; but intimate knowledge of those physical 
mechanisms and processes must be a part of their intellectual equip- 
ment. 


Meruops OF PREPARING PROSPECTIVE ENGINEERS FOR THEIR PRO- 
FESSIONAL WorK 

Generally the engineering industries need, therefore, three 

types of engineers: the scientist for discovery and for the instruction 
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in fundamental laws; the practical specialist for application of 
science to the processes of industry; and the executive for admin- 
istration and direction of the human forces. With this in mind we 
may now consider more definitely the problem of engineering 
education: namely, how most effectively to prepare the prospective 
engineer for the work he is later to perform. 

The average student entering the engineering school at the 
age of nineteen to twenty-two years, has only a vague and un- 
certain understanding of the meaning and purposes of industry, 
and practically no understanding of the problems that will con- 
front him when he enters the industrial field. His usual concep- 
tion of what the college means is the acquisition of a body of facts 
handed to him by the teaching staff which in some way he will 
later on use to advance his own interests. He enters with an alert 
and inquiring mind and frequently full of enthusiasm for self- 
expression, but seldom with much unbiased effort at self-analysis 
or valuation. 

iixperience has shown that the usual method of taking this 
human raw material through four or five years of scholastic work 
without more than casual contact with the practical problems 
later to be met, frequently results in the neglect of, or superficial 
attention to, many of the studies essential to subsequent progress. 
Not infrequently it also results in a long and discouraging period 
of readjustment after graduation, during which the new engineer- 
recruit often endeavors to adjust industry to some of his false 
conceptions rather than to adjust himself to the new life he is en- 
tering. 

There are two methods by which the engineer can acquire the 
knowledge needed for his professional work: the rational, wherein 
the solution of problems is obtained by means of direct reason- 
ing from definite premises; and the empirical, which is based 
on experience and observation, and reasoning by balance of evi- 
dence. In certain fields of engineering the subjects dealt with 
are so complex and the knowledge regarding them so fragmen- 
tary that empirical or experimental methods must be resorted 
to almost wholly. In other fields the subjects are so open to 
analytical processes of reasoning, and knowledge regarding them 
is so well organized, that purely rational methods suffice for ade- 
quate solutions. In most instances, however, the conditions are 
such that a combination of the rational and empirical procedures 
should be used. 

Broadly speaking, our engineering schools and colleges em- 
phasize the former, while engineering practice depends largely 
on the latter. Rational methods are typified and developed by the 
study of the sciences, such as mathematics, physics and chemistry; 
and empirical methods are exemplified in the education derived 
from direct association with, and participation in, the activities 
and processes of industry. A combination of empiricism and train- 
ing in rational science is needed in engineering education because 
it is needed in the engineering industries. A better balance must 
be established between the teaching of the sciences in the colleges, 
which should emphasize this part of education and resist any 
attempt to diminish its effectiveness, and practical education in in- 
dustrial establishments, where it is rooted in production with con- 
sequent better appreciation of the value of time and money as 
elements of industrial activity. 

This consideration has led to various plans for placing engi- 
neering students within the influence of industrial operation. 
The most common way is for engineering college graduates to 
enter industrial establishments as ‘‘cadets,” ‘engineering ap- 
prentices” or “student engineers;’’ and sometimes engineering 
education during the undergraduate course is supplemented by 
practical industrial employment during the summer months. The 
value of the latter method of interweaving engineering practice 
with engineering education was emphasized by the late Frederick 
W. Taylor, man of genius and Past-President of The American So- 
ciety of Mechanical Engineers, who advocated that each engineer- 
ing student be required to spend a year or more in commercial shop 
employment before the end of his course of study in the college. 
Taylor recognized the weakness of the tandem relation of the col- 
lege course and the subsequent student apprentice employment, 
and by his proposal approached the condition of intimately inter- 
lacing the time of these two. It is evident that European experi- 
ence and practices served to stimulate his thought along these lines. 
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The West of Scotland Technical School for a long time has 
required its students to spend a period in the factories before com- 
pleting their studies at the college. A like plan has long been in 
effect at the Royal Polytechnic School of Denmark and at similar 
engineering schools in other parts of Europe. Faraday House, a 
British school of electrical engineering, alternates its students in 
yearly intervals between the formal school and commercial engi- 
neering plants. 

In the year 1906 the late Sir William White added all the weight 
of his great name and influence in British industrial circles to a 
report urging the importance to engineering students of inter- 
changing time between the engineering school and engineering 
establishments. 

THE SCHNEIDER PLAN FOR A COOPERATIVE ENGINEERING COURS! 

In the same year the first comprehensive, organized plan for 
bridging the gap between academic and practical training of 
the young engineer was made operative in the United States when 
Herman Schneider, De: 
University of 


n of the Engineering Department of the 
Cincinnati, organized 
course in connection with the metal-manufacturing plants of that 
city. Prior to this, most of the engineering schools in the United 


States had urged their students to secure engineering employment 


a cooperative engineering 


during their summer vacations, and some had gone so far as to 
establish a system for crediting required work in the practice shops 
of the school by machine-shop employment during vacations, pro- 
vided it was secured in approved shops and the factory superin- 
tendent certified to the extent, characte - and satisfactory grade of 
work done by the individual student. 

Schneider's plan is comprehensively dealt with by C. R. 
in his important 


Mann 
Engineering Educa- 
tion issued in 1918 by the Carnegie Foundation for the Advance- 
ment of Teaching, in which The American Society of Mechanical 
I-ngineers took a part by participation in the Joint Committee ad- 
vising the work. 


and suggestive report on 


The report in part says 

Che Cincinnati plan was first formulated by Herman Schneider in 1899 
while he Lehigh University In 
statement of his scheme to the directors of 
several large industrial firms which were considering the establishment at 
Pittsburgh of a new technical 
be better suited to ine 
his p 
gie Institute of 


was an instructor in civil engineering at 


1902 Schneider presented a full 


school to vive engineering training that would 
needs than that then given in the engineering 
in was abandoned when Mr. Carnegie founded the Car- 
Technology in the city of Pittsburgh Finally in 1906 
Dean Schneider found an opportunity to make his experiment at the Uni 
versity ol! Cincinnati 


lustrial 


olleges 


Phe mechanism of the scheme The students are divided 
into two groups, one of which is assigned to work in industrial plants while 
the other goes to school At the end of each bi-weekly period the two 
groups change places so that the shops and the school are 
manned. 


is very simple 


always full- 
In the shops the students work as regular workmen for pay, but 
the nature of their work and the length of time each stays on any particular 
job are subject to approval by The emphasis of the school 
but these are well interrelated with the 
coOrdinators”’ who visit each student during each shop period 
and then meet the several groups during the university periods in special 
“coérdination”’ classes for this purpose. 

The curriculum is completed in five years of eleven months each, so that 
each student receives twenty-seven months of university instruction Since 
the regular four-year curriculum in other schools requires about thirty-six 
months of actual instruction, it would seem at first glance that the Cincinnati 
eurriculum could not give as full a training in fundamentals as is given 
elsewhere. This inference, however, is wholly unwarranted because in the 
twenty-seven months of industrial work the student gets a vast amount of 
practical knowledge which is given in other schools in information courses. 
and because of the close coérdination with practice which makes the theory 
more intelligible and significant to the students. 


the university. 
work is on theory and principles 
shop work by 


The graduates of Cincin- 
nati have unquestionably as extensive a training in theory as have those of 
other first-class schools. In addition, the Cincinnati graduates are able to 
command positions at graduation without one- or two-year 
“apprentice” courses such as are required of men from other schools by the 
large corporations. 


engineering 


Schneider's experiment is clearly much more than a novel and inexpensive 
method of handling the shop work. It is an effort to create a type of school 
that meets the demands of an industrial age. It frankly recognizes that the 
present need is for masters of materials who can humanize industry. It 
tries to emphasize rather than to discourage the appraisement of values and 
costs, and endeavors to express idealism in the economies of life rather than 
build ideals that are unrelated to human experience. 


Schneider’s ideas have since been followed in the establish- 
ment of coéperative engineering courses at several educational 
institutions, and they lie at the base of the codperative plan which 
the authors of this paper succeeded in organizing a few years ago 
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in connection with the Massachusetts Institute of Technology and 
the Lynn Works of the General Electric Company. 

Whatever weaknesses in major features or in 
plication Schneider's plan may possess, 


detailed ap- 
unstinted praise must be 
given him for his conception of the idea as far back as 1899, and 
for his persistence in pressing the proposal to a practical 
summation in 1906. 


con- 


Growing out of a close study of industrial and engineering 
educational methods as th y seemed to Amer 


ican industry, and stimulated by the development of the coépera- 


be demanded by 


tive engineering course at the University of Cincinnati the paper- 
was presented in 1908 at the Atlantic ¢ itv convention of the Ameri 


can Institute of Electrical engineers entitled The New Method of 
‘Training Engineers In this paper the merits and value of co- 
operative engineering education are analyzed and a strong plea 
is made for joint effort of college and industry for the compre- 
hensive education of engineers. The paper deals somewhat at 
length with the method of interlacing theory and practice and the 


each. Arguments are 
advanced against the short periods of alternation between college 


most advantageous time allowances for 
work and industrial employment established under Schneider's 
plan —alternations at first of 
and 


alternating periods of at k 


one week's duration, and later of 


two weeks’ duration an improvement is suggested based on 


“ast four or five weeks at the beginning, 
and of college semesters toward the end, of the cooperative course, 
with a full year of college training as a finishing work. Because 
the arguments then advanced in favor of lounger periods of aca- 
demic and practical instruction and in support of other major 
features of coéperative engineering education are pertinent to the 
discussion of the plan now submitted, the views expressed in that 
paper are briefly summarized here, as follows 

A serious study of this situation has led to the belief tl 


best engineering education can be obtained under a plan 


at the 
which 
provides that the teaching of the theory and practice hould go 
hand in hand, and, so far as practicable, successive steps in the 
one should be based on similar advances made in the other, at such 
ntervals as to permit of the most advantageous interplay of the 
two; and further, that the colleges should devote their whole time 
to the teaching of the theory for which they are so eminently 
adapted, leaving it to real workshops to initiate the student into 
practical work, for which they in turn are best equipped. From an 
educational standpoint this plan should prove efficacious, for men- 
tal conception of any activity is facilitated by the physical per- 
ception of a given process, as illustrated in the whole develop- 
ment of the human being; and on the other hand, mental visions 
are more.firmly clinched by concrete application. Moreover, un- 
der such a plan the freedom enjoyed by students during the col- 
lege career is happily interrupted by the stern discipline that 
must prevail in a business organization. This plan also trains and 
develops the young man in the very life to which he will devote his 
future efforts and gives him the love for it, which, after all, is neces- 
sary for his suceess. An arrangement of this kind, carrying with 
it financial remuneration during a part of the time, will attract 
to the engineering industries young men who are mentally and 
physically adapted, but who at the present time do not enter col- 
lege for financial reasons or for lack of appreciation of the value 
of higher education. The poor boy, if otherwise fitted for 16, will 
be given a chance to acquire a college education by ‘‘working his 
way” through college in activities that have a direct beneficial 
bearing on his future career. The influence of the college will 
therefore be extended and in no way restricted by the codperative 
plan as contemplated. 

The length of the alternating period is a very important ele- 
ment in this plan, for too long or too short a time may defeat 
the very objects which the coédperative course seeks to accomplish. 
In the light of the aims of the course previously advanced, short 
periods seem to recommend themselves. A year or even six months 
spent alternatingly at college and at the factory would, it is be- 
lieved, fail to give that close coérdination of theory and practice 
that is an essential feature of the plan; nor would it establish that 
balance between the college freedom and the factory discipline 
which has already been referred to as very desirable. Short 


1 Magnus W. Alexander, Trans. Am.Inst.E.E., vol. 27, p. 1459. 
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periods, on the other hand, will develop that facility in the young 
man’s physical and mental make-up that will enable him to adjust 
himself quickly to the interacting influence of the college and the 
factory. The engineering apprentice should enter upon his fac- 
tory work as a college boy with all the mental alertness and the 
inquiring mind fostered by the college; and he should return to 
the college as an industrial worker with the physical energy and 
the determined spirit of achievement that will be developed in a 
hustling factory organization. The attainment of these charac- 
teristics will to a large degree determine the success of the plan. 
Alternating periods of a day or even a week, to take the other ex- 
treme, might keep the young man’s mind in a rather chaotic state, 
might not give the seed sown in the classroom and factory, respec- 
tively, a fair chance to take root. Such time arrangement, more- 
over, would seriously interfere with the best economy at the fac- 
tory, and largely forfeit that sympathetic interest of the shop fore- 
men and workmen which is not only desirable but decidedly nec- 
essary. 

Attention is also called to the efficacy of an arrangement un- 
der which the periods increase in duration from the first toward 
the last yearof the course, beginning perhaps with alternations of 
four or five weeks and ending with time elements of college semes- 
ters. In that way all the advantages of the codperative course 
would be emphasized strongly at the beginning when they are of 
determining influence, and the economic consideration of the col- 
lege and the factory would receive growing attention in later years 
as justified by the increasing importance of the work. 
Co6rERATIVE ENGINEERING CouRSE BETWEEN THE MAssACHU- 

setts INSTITUTE OF TECHNOLOGY AND THE GENERAL 
Evectric Company’s Lynn Works 

This proposal of 1908 as above outlined in summary was se- 
riously considered by a committee of representatives of the Mas- 
sachusetts Institute of Technology and of the General Electric 
Company and was finally accepted by both institutions after the 
sympathetic coéperation of the president and the faculty of the 
Institute on the one hand, and of the officers of the company on 
the other, had been secured. Freshmen acceptable to both insti- 
tutions were to be started on a six-year codperative course with half 
of the total number of students in this course spending alternating 
periods of from six to nine weeks at the Institute and at the work- 
shops of the General Electric Company, respectively. Meanwhile, 
however, the business depression of 1913 had set in and made post- 
ponement of the educational experiment advisable, affording at the 
same time opportunity for further reflection and study. This led 
to important modifications of the original plan, the principal one 
being that of accepting juniors rather than freshmen for the course, 
lengthening the alternating periods between college and factory to 
approximately three months’ duration, and making the coépera- 
tive course last three years, predicated on a two years’ college prep- 
aration but leading directly to the Master’s Degree in Science. 
While the codperative engineering students were to be recruited 
from the Electrical Engineering Department of the Massachusetts 
Institute of Technology, it was then clearly understood that the 
same privileges and the same conditions should later be extended 
to the students of the Mechanical Engineering Department and 
that in the future no difference should be made as between the 
two; it was also agreed that students from other colleges should be 
eligible for the coéperative engineering course if they could qualify 
for junior work at the Institute. 

The advantages of these modifications appealed strongly to 
both institutions and a coéperative engineering course between 
the Massachusetts Institute of Technology and the Lynn Works 
of the General Electric Company was actually started in the sum- 
mer of 1917 with a class of thirty students. Right from the be- 
ginning the experiment showed the earmarks of success and dur- 
ing the first year of its operation gained the support of the inter- 
ested parties in both institutions. The exigencies of the war, how- 


ever, in which the United States had meanwhile become involved, 
and especially the rules of the Students’ Army Training Corps, 
the $.A.T.C., requiring all engineering students of draft age to 
be under military command and subject to drill, again interfered 
with the progress of the coéperative engineering course and neces- 
sitated its temporary relinquishment in the summer of 1918. 
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Undaunted by these unfortunate but unavoidable interrup- 
tions and more than ever believing in the efficacy of the pro- 
posed plan and in its value as an experiment in engineering edu- 
cation, the officers of the Massachusetts Institute of Technology 
and of the General Electric Company seized upon the opportunity 
offered by the cessation of war activities and the return to more 
or less normal conditions, and in the summer of 1919 reinstated 
the codperative engineering course which has since continued in 
operation on an enlarged scale. Experience with this plan for now 
practically two years indicates quite clearly that, barring slight 
changes which may become advisable in the course of time, the 
plan itself is built on a sound basis of good pedagogy and good 
business principles. It would seem appropriate, therefore, to dis- 
cuss here the principal features of the plan and the results so far 
achieved. 

By agreement of the two institutions involved, a joint com- 
mittee was appointed to supervise the coéperative engineering 
course and to make such changes within the limits of the accepted 
plan as may from time to time become advisable. The committee 
is headed by Dr. Frederick P. Fish, equally known as the country’s 
most eminent attorney at the patent bar and as a keen student of 
educational methods and participant in their development, and 
moreover a directing factor in the councils of both institutions. 
Associated with him are, representing the Massachusetts Institute 
of Technology, Prof. Dugald C. Jackson and Prof. Frank A. Laws, 
the latter having taken the place of Prof. Comfort A. Adams; and 
representing the General Electric Company, Dr. Elihu Thompson 
and Mr. Magnus W. Alexander. In addition, Prof. W. H. Timbie 
of the Institute was selected to work in close and almost daily con- 
tact with Mr. Charles K. Tripp, the official in charge of the educa- 
tional courses at the Lynn Works, in supervising the progress of 
the students and looking after all necessary administrative details, 
including the proper housing of the students and the conduct of 
certain lecture courses each week for the students on assignment 
at the Lynn Works. 

As stated before, the codperative engineering course covers 
a total of five years, the first two being identical with the fresh- 
man and sophomore years at the Institute and the last three 
being divided between instruction in theory at the Institute and 
instruction in practice at the Lynn Works. In these last three 
years the total time occupied in studies at the Institute and prac- 
tice at the Works is eleven months per year, so that the students 
are provided with one month of vacation each year. In a general 
way, in the first four vears of the coéperative course, the Institute 
covers instruction similar in method and content to the usual four- 
vear engineering course, with certain omissions and abridgments 
for which equivalents are provided at the Lynn Works. During 
the final or fifth year of the coéperative course, however, the Insti- 
tute gives advanced or post-graduate instruction in research and 
creative design. On the other hand, the training at the Lynn 
Works is laid out and conducted with a primary view to its educa- 
tional value and is closely correlated with the instruction at the 
Institute; with it all, however, the instruction is eminently practi- 
cal in character and is on the surface as little as possible differen- 
tiated from the regular work of the General Electric Company. In 
this way the codéperative students not only perform work as it is 
performed by and demanded of a commercial industrial establish- 
meet of recognized standing, but they perform it under the same 
conditions and in connection with the same types of co-workers, 
high and low in rank, as those with whom they will be associated 
in their daily work when they will have finally taken their places 
as engineers and managers in industry. 

Juniors from the Massachusetts Institute of Technology, or 
students from any other engineering school who are eligible as 
juniors at the Institute, may enter upon the codperative engineer- 
ing course if they are also acceptable to the supervising official at 
the Lynn Works, and they may continue in the course as long as 
their work and deportment are satisfactory to both institutions. If 
a student should at any time during the course so fail to satisfy 
either institution us to make his separation from either advisable, 
he is automatically dropped by both from the coéperative engineer- 
ing course—without any prejudice, however, as to his continuance 
in other employment at the Institute or at the Works. 
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The first term of the coéperative period, extending through 
thirteen weeks, is spent at the Works by all of the students dur- 
ing the summer period immediately following the sophomore 
year at the Institute. The succeeding terms of similar duration are 
spent alternately by each half of the student group at the Institute 
and at the Works, while the final term is spent by all the students 
at the Institute for additional advanced instruction and the prep- 
aration of a master’s thesis prior to the college commencement. An 
opportunity for an additional optional summer term of engineering 
and research assignments at the Works will be open to those grad- 
uates of the co6perative engineering course who desire to elect it. 
This arrangement offers several advantages. It gives to the 
Works an opportunity during the initial shop assignment to test 
all students as to their adaptability to practical work and for 
their general character; and allows rejected students or those who 
may then voluntarily withdraw from the codperative course to en- 
ter the regular junior class at the Institute at the proper time. At 
the other end of the course it brings both groups of students to- 
gether for nine weeks of intense application to original research 
and to thests work, and permits ef the formation of closer college 
Thus 


each coopel! itive student class commences and finishes the eourse 


associations and the development of a broader college spirit. 
at the same time for all members. 

On the other hand, 
stantially two and one-half vears of cooperative training into 
periods of thirteen-weeks’ duration enables the students to complete 
one or two assignments at the Works within each period and to fit 
into the standard classes at the Institute. 


the division of the intervening time of sub- 


The advantages from a 
pedagogical practical, and economical point of view are obvious 
Kach thirteen-weeks’ period assigned to the Institute comprises 
eleven weeks of classroom attendance and two weeks of vacation, 
thus giving each student a vacation of two weeks twice each year 
for the 
complete change in character of work after each period provides in 
itself recreation—but for the sake of gradual of 
emphasis from taxing mental work without physical strain to that 
of essentially physical effort for the achievement of an intellectual 
purpose. 


These vacations are not so much for recreational purposes 


more change 


The robust health of the cooperative students and their 
marked mental agility while at the Institute furnish corroborating 
evidence of the wisdom of the plan. 

In ord - however, to kee p the mind active during the assign- 
ment at the Works so lar as p ssible, the neces- 
sity of taking up a slack at the beginning of the Institute periods, 
all coéperative required to attend lecture courses 
and to do a certain amount of scholastic work while at the Works 
To this end members of the Institute faculty are devoting cer- 
tain evenings each week at Lynn to the teaching of electrical 
engineering subjects, 


as to avoid, as 


students are 


English, and accounting, thus making the 
study of electrical engineering theory continuous throughout the 
three years of coéperative training, so arranged that theory and 
practice are linked with each other step by step as far as this is 
practicable Similarly the continued study of English has for its 
main purpose the training of the potential engineers in effective 
speaking and writing, and the enlarging of their interest in human 
activities generally, while the addition of instruction in accounting 
is for the purpose of emphasizing the importance of considering 
time and cost, and for giving familiarity with the statistical meth- 
ods of keeping record of the same. The codperative students, 
while at the Works, are also expected to devote part of their even- 
ings and Saturday afternoons to selected reading collateral to their 
scholastic training. 

In addition, the managers and superintendents in charge of 
various departments at the Lynn Works give weekly lectures on 
different phases of manufacturing methods and business practices. 
The students are therefore obtaining first-hand engineering and 
business information of an eminently practical character and are 
brought into personal contact with the leading officials at the 
Works. It is obvious that this system of study and lecture service, 
combined with the weekly practical work schedule, contributes not 
only to the students’ technical knowledge and literary appreciation, 
but also keeps them in a mentally alert condition. This, in turn, 
reflects itself, as experience has shown, in the wide-awake attitude 
of these students when they return to the Institute for their college 
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assignments; and the Institute faculty members recognize this 
an observed effect 

Briefly outlined, the curriculum of the codperative engineer- 
ing course comprises substantially thirteen weeks of machine- 
shop training, assembling and inspecting; five weeks of practical 
work in winding and insulating electrical elements of machinery 
and apparatus; thirteen weeks of drafting and designing experi- 


as 


ence; twenty-one weeks of testing of meters, motors, generators, 
transformers and steam turbines, and twenty-six weeks of practical 
engineering and research assignments in the various engineering 
departments of the Works. 

On the side of the Institute work the curriculum provides for 
the usual program of regular junior and senior classes in the Insti- 
tute’s engineering departments, minus certain parts of the stand- 
ard curriculum which can more effectively be taken care of at 
the Works, such as drafting 
ting, and some of the engineering laboratory work. 


and calibra- 
On the othe 
hand, during the last Institute assignment of nine weeks coopera- 
tive students 
and, as already stated, are afforded the necessary time and facilities 
for their master’s-degree thesis 

The and 


work while the students are at the L) 


and designing, testing 


are given training in business law and organization 


linked the practi al 
nn Works, is facilitated greatly 
by the arrangement under which codperative students are given 
opportunity, even though they are not obliged, to live at a well- 
situated club house at 


study lecture system, with 


up) 


Lynn. This club house is now given over 


entirely to the use ol cooperative students It provides adequate 


facilities for lecture and study purposes \ similar residence is 
provided for the students while at the Institute, thereby facilitating 
the interchange of residence between the two locations 

During their the Works students are 


subject to the usual rules and regulations applying to employees 


assignments at Lynn 
of the General Electrie Company, including a reasonable physical 
examination by the company’s Works physician. The periods of 
rather strict discipline at the Works are a happy offset to the alter- 
the Institute, save for the 
observance of regular college discipline during lecture courses and 


nating periods of greater freedom at 
laboratory assignments. In addition, because now living under the 
discipline that a commercial establishment must exact of its work- 
ing force, the codperative students will, when they have been grad- 
uated into managers and leaders of men, be in a better position to 
prescribe and enforce discipline of others with wisdom and discre- 
tion 

Compensation is paid to coéperative students during their as- 
the Works. On a full week’s regular work schedule 


this compensation amounts now to $21 per week 


signments at 
at the beginning 
and $24 per week at the end of the course, these rates h iving been 
increased by $6 and SM, respectively, the 
established. 

The cooperative Class which started in the summer of 
numbered 28, of whom 27 


from rates originally 
1919 
are still in the course preparing to enter 
the third and last year of the cooperative training within a few 
weeks. The class which entered in the summer of 1920 numbered 
54, of whom all are still pursuing the co6perative training. It is the 
intention to start a third class this coming July, and there see:ns to 
be no doubt in the minds of the supervising committee and the offi- 
cials of the two interested institutions that an entering class of from 
10 to 60 students will be selected and provided for each coming year, 
so as to continue the flow of students through the course. 

As stated before, the Institute faculty is heartily approving 
the codperative engineering course. The officials of the General 
Electric Company are equally convinced of the efficacy of the plan. 
What is more significant, however, is that the superintendents and 
foremen, and even section leaders and individual workmen, are 
cheerfully doing their part to help the coéperative students in their 
work. The supervisory committee believe that this experiment in 
codperative engineering training will exert a most beneficial influ- 
ence upon the relationship of the engineering college to industry, 
and upon the activities of each. All parties, however, are clear in 
their own minds that the codperative training in engineering must 
not and cannot replace the regular engineering courses at colleges 
which in the nature of things must cater to the majority of young 
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The Rise of the Industrial Worker in an 
Organized Society 


By IRA N. HOLLIS, 


ANY volumes wouldbe required to deal adequately with the 

M great industrial upheaval that has taken place sinec James 
Watt applied the steam engine to a rotating shaft in 1781. 

The information at the present time is meager and statistics are 
almost valueless. It will be reserved for some future historian to 
write about the rise of the industrial worker after he had either 
emerged from this period of doubt and confliet or pushed upward 
into the control of society. We can see evidences of change and 
we can understand well what is meant by industrial warfare, a 
warfare that would have involved much bloodshed a few centuries 
ago, but happily now, through our conception of democracy, is 
taking place without bloodshed and in most cases without evil 
memories and evil deeds. We ean only hope here to indicate the 
size of the problem ahead of society in this twentieth century. 
A short paragraph in Daniel Webster's speech against Hayne 
expresses fairly accurately our position today: 
When the mariner has been tossed for many 

and on an unknown sea 


days in thiek weather 
he naturally avails himself of the first pause in the 


storm, the earliest glance of the sun, to take his latitude and ascertain how 
far the elements have driven him from his true course. Let us imitate this 
prudence and before we float farther, refer to the point which we 
departed that we may at least be able to where we now are, 
He might also have added,‘‘to determine the course that we had 
been following since the last observation of the sun was taken.” 
Our country is in the troubled sea and the clouds have completely 
cut off the sun, so that we truly are in the position of the puzzled 
mariner who knows neither his course nor his place on the ocean. 

Who are the industrial workers of America? As a matter of fact 
we all are, except a few who by inheritance are freed from the 
anxiety of the shifting industries. The man who receives a large 
salary usually works harder than the man who receives a small 
salary, and in addition has to stand the constant wear of responsi- 
bility. Why should a distinction be drawn between wages and 
salaries? It make much difference whether a man is 
paid by the hour, the day, the week, the month, or the year; he 
must always have some employer to please. The common laborer 
is more fortunate than the professional man in that he usually has 
only one employer, while the professional man has many, and he 
draws his pay only in proportion to his service. The piece worker 
and the professional worker are on exactly the same level and obtain 
their wages by practically the same method, the only difference 
being the character of the work. 

Too much has been said about capitalistic government. Capital 
usually represents the hard-earned wealth of those who were frugal 
and careful. It is true that there are some who have taken ad- 
vantage of the development of recently discovered raw materials 
or resources or inventions, but in the main, all the people in the 
United States are capitalists. In many cases the workmen them- 
selves who have been foresighted have accumulated some capital, 
and in most cases an industry in the United States represents the 
effort of some one who began at the bottom. 

We know also the enormous expansion of invention made possible 
through the application of mechanical energy. This has been 
largely material and there is no evidence whatever that man has 
advanced either morally or ethically since the Constitution of the 
United States was written. 

We are trying out a social evolution on a great scale which can be 
tested only through the lapse of many years and the complete 
readjustment of society to the new forces in our hands. In this 
change one class cannot be considered as separated entirely from 
another, and when we speak of the rise of the industrial worker 
we must at the same time consider his relation to others. 


from 


conjecture 


does not 
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We may study this subject under five general heads 

1 The increase in numbers of the industrial workers 

2 Their gain in power through combination 

> Their wealth 

t The opportunities for advancement 

5 The satisfactions in life derived from their occupations 
is upon the latter that I really prefer to dwell; as after all the 
success of any great change is measured by its permanent influ- 
ence over the happiness and the mental attitude of society toward 
life, ” 


Te 
at 


INCREASE IN NUMBERS OF WORKERS 

doubt been an increase in the number ot 
industrial workers since our Civil War, but the relative increase 
is largely a matter of definition. The term “industrial worker 
has come to mean something quite different from the domestic 
workers of the eighteenth century, and consequently it is hard to 
make a comparison even between years so short a distance apart 
The increase of labor-saving machinery would, if the only in- 
fluence, reduce the number of workers and turn them to agricul- 
ture or other avenues, but with invention there has come more 
than a corresponding increase in the standard of living and the 
demands for manufactured articles, increasing the number of work- 
ers. In the automobile industry alone we have now nine million 
workers as against none in 1861. 


There has without 


GAIN IN Power THROUGH COMBINATION 


It is evident that the power through organization of a minority 
has increased enormously. In some respects this has benefited 
alllabor. In other respects it is a threat, because it is the strength 
of minority in a government which has as its ideals the predomi- 
nance of the majority. 

The power of the unorganized industrial worker has been found 
in the vote of quiet citizens who do not follow radical leaders and 
who have not felt the need of pressure by a central organization 
to better their conditions. 

The power of organization stands out plainly, as we have at 
present the ruling of this country, at least in part, by minorities. 
That is what invention has done for us. By the use of labor-saving 
machinery and the change from the old type of mechanic to the 
specialist, we have built up enormous aggregations of capital and 
of labor. Wherever these exist, monopoly is possible, and control 
by the minority is also likely. 

One of the directions in which the power of labor organization 
has been felt is in the reduction of hours. That has followed natur- 
ally upon the use of mechanical energy, and every individual in the 
United States is entitled to his share of the gain that has followed 
from putting our work into the hands of machine slaves. While 
it is not necessary to go into details of caleulation, the potential 
power of America is between three and four thousand million 
men. That is based upon mechanical energy and all other forms 
outside of the human body. It follows at once that every inhabi- 
tant inherits the benefit of between thirty and forty manpower, or, 
as I have called it, thirty and forty “machine slaves.”” We, as 
citizens of the republic, are determined that this benefit shall not be 
obtained by a few, hence the difficult period through which we are 
passing. The hours of labor ought to have been reduced, and it is 
possible that with increasing invention they can be reduced still 
more. 

In summing up this matter of power and the rise in power, it 
may be said that there are two methods by which this power may 
be exerted: 

1 The quiet vote of the great majority of workmen who are 
following the constitutional system of representative government 
without pledging themselves first to fealty toward a union or an 
organization; 
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2 The organization of a minority for united action, either by 
holding the balance of power or by controlling through actual 
force certain agencies of our Government. 


WEALTH OF THE WORKERS 


The gain in wealth of any community or state is measured by 
the conditions of life, and usually it is quite impossible to separate 
one class from another. Has labor made any substantial gain? 
It is doubtful if the average individual in labor is better off today 
than he was sixty years ago in the sense of being contented, but it 
is probable that a vastly larger number of laboring people are com- 
paratively well off. The fact is that America has never had any 
of the great poverty that existed in Europe because we came to a 
ountry which God had endowed with boundless resources not yet 
ised by man 

{ fair measure of gain may be perhaps afforded by the savings 
banks. 


in proportion to the population? 


Are the deposits greater than they were sixty years ago 
Without question they are 
Many places where there is large manufacture have shown enormous 
gains We may conclude, though, that labor has risen in wealth 
during the past century simply because the standard of living 1 


vastly in advance of anything our ancestors could have imagined. 


OPPORTUNITY FOR ADVANCEMENT 


| 


\fter all, we get down to real values as we leave the numbers, 
the power, and the wealth of the industrial workers. The most 
important thing in this life is opportunity. 

The machinery of mechanical energy has opened the way to 
indreamed-of achievement, and every individual should find it 
possible by his work to do better for himself than ever before in the 
history of the world. In our experience it is true that a man may 
rise out of the ranks more readily than ever before. Opportunity 
is better than ever before. That is a true measure of the rise and 
the kind of advanee which carries civilization along with it. I 
know of no more interesting history than that of the industrial 
ommunities in the United States. In one of them where I live, 
ilmost every factory is founded on the energy, enterprise, and 
When we talk 


a means of shutting out non-union labor, 


character of workmen 
f the 
we are simply taking 


who sprang up among us. 
closed shop as 
a step backward and absolutely laying a 
through which individual enterprise cannot pass. One 
of the things that labor should not forget is that many of the men 
iwainst whom they are endeavoring to legislate, as the managers 
or the capitalists, have been like themselves ordinary workmen 
who have taken advantage of the opportunities afforded through 
this democracy. 


mrrage 


The curse of our modern controversy on the subject ol capitalism 
or capitalistic government springs out of a total misunderstanding 
of what opportunity means. Whenthe present governing classes in 
Russia speak of the bourgeois with a certain amount of contempt, 
families Russia. Are we 
drifting backward here toward that form of government or are 
going ahead in developing opportunities and openings for men to 
rise out of the ranks? No statistics can tell that. It is impossible 
to answer the question satisfactorily, but we do know that when the 
time comes that a man’s right to make a living shall be judged 
solely by his membership in an association, in a church, in a po- 
litical otherwise, then our Government is in 

The gathering power of labor may be summed up through the 
In the decision to conditions 
under which labor has to be carried out, the disappearance of 
political democracy as the prime essential of government and the 
ippearance of an industrial consciousness will do more than make 
this world safe for democracy. It will adapt democracy to work 
a new form of government which the twentieth century must work 
out, and in which the engineer must have a voice in order that the 
test of opportunity may become a reality instead of a shadow 
upon the first page of our own national Constitution. 


the V reter to the people whose made 


we 


party or danger. 


disappearance of monopoly. 


as 


SATISFACTION FROM OccUPATION 
We are certain of one thing, and that is that no citizens can take 
any satisfaction or feel happy with the present condition of warfare 
in the United States. The “get together” spirit is passing even 
from the churches, although there is some indication that certain 
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sects are prepared to codperate. There has never been a time of 
greater restlessness or discontent in the whole world. The United 
States is fecling the effect of it, but on the other hand there ha 
never been a time of greater responsibility for the human race 


It is perfectly proper, then, to inquire in this connection what are 


1 
te have 


and what effect ar 
the happiness or the continuance of the 


the satisfactions of life they going 


t What ire 


> Through them is he going to 


on 
race 


they 
going to do for the industrial worker 


have a true rise and influence over the future of our Government 
or is he simply going to sink to the level of the poor, struggling 
mortals of an outworn century? I have put the whole thing down 
in a formula that no one can be satisfied unless he h erved, and 
hy can serve only through work 

[ ran across some sentences in Spencer's Ethies few days 
igo, and one of these I put down here as written when Spencer was a 
voung man. I omit a large part of the paragraph and take only the 
words that apply to the subject under discussion: ‘The growth of 
voluntary coéperation has been necessarily accompanied by de 
crease of aggression and by an increase of sympathy leading to 
services beyond agreement.” Could anything define better 
what should be the true rise of the industrial worker? “Services 
beyond agreement;’’ where do we find them today, through the 
labor organizations or through the employers? In this advancing 


power of the industrial organization more attention has been paid to 
Little ha tter the lot of 
working men and women in the nature of the higher satisfaction 
that follows through better preparation for service. The 


I 


control than to service. been done to be 
tendeney 
has been quite the other way. 

The any human effort o1 ; measured by 
dency to minister to the satisfactions of life. N« 
wwer, or wealth that does not 


It must pass away. 


rise of its ten 


agency is 
gain in numbers, 
accomplish t} ix is 


} permanent 


“all 


y 


REQUIREMENTS OF THE ENGINEERING 
INDUSTRIES AND THE EDUCATION 
OF THE ENGINEER 


men 


seeking a 


many of whom do not enter the manufacturing industries. 


and 
The 
is destined to become a 
vital integral part of a comprehensive system of engineering educa- 
tion, to the detriment of none of the other parts, but to the mutual 


thorough training in the engineering sciences 


cooperative engineering training, however, 


benefit of all, and is particularly important to the manufacturing 
industries of the nation. 
The pi izmatic test, of when 
the first group of codperative engineering students will have been 
graduated and will have taken their rightful place in industry. It 
will then be seen to what extent these graduates will more quickly 
fit themselves into and become effective leaders of that branch of 
industry which calls for practical engineers accustomed to applying 


course, Will come for this plan, 


the technical sciences to the needs and wants of the human race, 
equipped by their understanding of human nature to codrdinate 
human and to inspire them with their leadership, and 
endowed with that vision which will permit American engineering 
industries to develop to the 


fc rees 


greatest benefit of 
and to the glory of our country. 

The project is planned to afford definite professional edu- 
cation of a high order leading toward the technical and execu- 
tive responsibilities in industry. In order that this ideal shall be 
accomplished, several factors must contribute to the desired end. 
The engineering college should have a notable capacity for teaching 
the exact sciences, and also sympathize with coéperation by means 
of which its students may obtain 
instruction in practical employment. The officers and department 
heads of the industries participating in the coéperative arrange- 
ment must also correctly appraise the advantage to leadership in 
industrial engineering of a rational scientific as well as a practical 
training. Given these relations and a readiness to enter into mutual 
supervision of the enterprise, a foundation for success is laid. 


all « ngaged therein 


coordinated experience and 














SURVEY OF ENGINEERING PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 


The Failure of Metals Under 


T A JOINT MEETING of the Faraday Society, the Institution 

of Mechanical Engineers, the Lron and Steel Institute, the In- 
stitute of Metals, the North-East Coast Institution of Engineers and 
Shipbuilders, the West of Scotland Iron and Steel Institute, and the 
Institution of Engineers and Shipbuilders in Seotland, held in 
London on April 6, the subject of failure of metals under internal 
and prolonged stress was discussed. 

In an introductory address, Dr. W. Rosenhain surveyed the 
nature of the problems before the meeting and their actual position. 
He related some experiments he had performed to investigate the 
time element in tension testing, and ascribed season cracking to vis- 
cous flow in the amorphous intererystalline layer found in metals. 
An aluminum alloy having a tensile strength of 24 tons per sq. in. 
ruptured under that load in 2 min., but supported loads of 16 tons, 
14 tons and 13 tons per sq. in. for 9 min., 31 min., and 56 min., re- 
spectively. This time effect, however, was only associated with 
intercrystalline fracture. Dr. Rosenhain projected on the screen 
photomicrographs which, he believed, confirmed the hypothesis 
explaining season cracking by viscous flow. His slides showed 
that crystals with smooth regular boundaries were easily cracked, 
and that when the same material was treated so as to make the 
boundaries irregular it would not undergo intercrystalline cracking 
under any circumstances. In confirmation of his argument, Dr. 
Rosenhain pointed out that ordinary wires would, if twisted, not 
quite reacquire their original position when released; but if the wire 
consisted of a single crystal the return was immediate and complete, 
because then there was no seat for viscous phenomena in any inter- 
crystalline boundary. In his final remarks the speaker referred to 
the opinion of metallurgists who explain intercrystalline cracking as 
a result of chemical action. He experimented with metal strips 
which were annealed in different media, some in air, moist or dry, 
some in hydrogen, and some in vacuo. Season cracking occurred in all 
although much sooner in those treated in air than in those treated 
in vacuo or in hydrogen. This, he said, proved that season cracking 
took place in the absence of chemical action. 

Fourteen technical papers were presented, of which excerpts from 
seven are given below. (Others will be abstracted later in this 
section if space proves to be available.) 


CHEMICAL INFLUENCES IN THE FAILURE 
OF METALS UNDER STRESS 


By Cecit H. Descu 


There are two directions in which the failure of metals under 
stress may be influenced by chemical conditions, the first being th- 
rough the composition of the metal or alloy, and the second through 
contact with a substance which is capable of reacting chemically 
with the metal. The first of these has not been systematically in- 
vestigated. The form of failure known as “season cracking” ap- 
pears to be confined to a limited class of alloys, principally brasses 
and alloys of copper with zine and nickel. In the brasses the liabil- 
ity to crack under continued stress appears to increase with in- 
creasing zinc content and to be favored by the introduction of iron 
or tin. On the other hand, intercrystalline failure under the ap- 
plication of stress may take place in many other metals, in- 
cluding steel, in such circumstances as to indicate a relation to 
season cracking. Brasses composed of the better constituent oc- 
vasionally crack in the cast condition, without the application of 
external stress, and this form of failure is always associated with the 
presence of aluminum in the brass. The influence of corroding 
agents has been rather more fully studied. The most striking fea- 
ture of this action is its specific character. In the case of severely 
cold-worked metals in a state of internal stress, cracking may be 
produced by contact with solutions of mercury salts or with am- 
monia, but only rarely by any other reagent, although acids may 


Internal and Prolonged Stress 


attack the metal much more rapidly than either of these. The 
difference between reagents in this respect does not appear to be 
merely one of degree, but the strictly selective action of certain 
compounds is very remarkable. Chemical action in metals fre- 
quently advances along the surfaces which separate the crystal 
grains more rapidly than through the mass of the metal, and such a 
course is more likely to occur when the portion of the metal which 
is exposed to the reagent is in a state of tension than when it is in 
compression or in an unstressed condition. At the same time, this 
process is not observed with all reagents. The action of strong 
acids is so powerful that the minor differences between the erystal 
boundaries are obliterated, but their mode of action may be inter- 
crystalline when the metal attacked isin a highly cold-worked con 

dition. The action of weak electrolytes is usually intererystalline 

Mercury is the most powerful reagent for separating the crystal 
grains at the ordinary temperature. Tin and other fusible metals be- 
have like mereury at higher temperatures. None of these reagents, 
however, can produce an intercrystalline weakness which does not 
previously exist, but only reveals, either a state of stress, as in the 
cold-worked metals which are subject to season cracking, or a state 
of weakness of unknown origin, as in some large castings of propelle: 


alloys. (Engineering, vol. 111, no. 2884, April 8, 1921, p. 418, ¢ 
INTERCRYSTALLINE FRACTURE IN STEEL 
By D. Hanson 


A description of four cases in which steel developed intererystal- 
line cracking, and a consideration of the general causes of season 
cracking. The first case was that of a steel wrapper plate from the 
combustion chamber of a marine boiler, which was severely cracked 
around the edges between the rivet holes. The chemical compo- 
sition of the plate was not unusual, although the phosphorus con- 
tent was 0.7 per cent. Tensile tests gave normal results for the 
center portions of the plate, but the edges showed a low elastic 
limit and elongation, while notched-bar impact tests gave variable 
and low results. Microscopie examination revealed the fact that 
the cementite occurred mainly in the form of intererystalline films 
The second case was drawn from the drum of a water-tube boiler, 
and the cracks as before started mainly from the edges of the rivet 
holes, though some were found to start at the calked edge of the 
plate. Microscopic examination showed the existence of inter- 
crystalline films of cementite. The third case was found in a 
number of plates from a high-pressure marine boiler. In this case 
intercrystalline cracks were found in the steel at a point where the 
thickness of metal was 4 in., including the wrapper plate of the 
boiler, two butt straps and a cover plate. Failure is attributed in 
these three cases to the pre ybable existence of internal stresses in the 
material. Another case of intercrystalline failure, in which internal 
stresses appeared to have been present in the metal, was that of a 
piece of cold-drawn steel tubing which cracked acter six months 
intermittent service without working stresses in a niter bath oper- 
ating at a temperature of 300 deg. cent. The cracking in this in- 
stance was probably accelerated by the corrosive acting of the fused 
nitrate at the working temperature. It was observed, however, 
that as similar steel tube which had been annealed below the critic 
range, and another which had been normalized, did not crack 
when exposed to the action of the fused salt. The evidence afforded 
by the instances mentioned is adduced in support of the theory 
that internal stresses are the main factor in bringing about failures 
in season cracking. It is believed that the most favorable condi- 
tions for the development of the phenomenon in the case of steel 
arise within a temperature range a little below 300 deg. cent. 
corrosion is considered as an after effect and not the primary cause 
of cracking. Failure can occur solely as the result of stresses 
either internal or external, to which the metal is subjected. (Engi- 
neering, Vol. 111, no. 2885, April 15, 1921, pp. 467-469, 7 figs., d 


395 











JUNE, 1921 


MECHANICAL 


THE MECHANISM OF FAILURE OF METALS 
FROM INTERNAL STRESS 
By W. H. Hatrrieip 


A study of the influence of cold work and of chemical action on 
the failure of metals without the operation of deforming stresses 
The possibility of the existence of the non-crystalline phase of 
metal either between the crystals or as a result of cold work, at 
temperatures ranging from the freezing point to the normal, has 
been postulated as a general working theory to explain such phe- 
nomena as season cracking in brass, smashing of castings from in- 
ternal stress, the rupture of ingots, of hardened steel parts, ete 
This theory is examined in the light of experimentally established 
fnets. No direct evidence is found of the existence of an amorphous 
condition in metals. Arguing, however, from the results obtained 
In experiments on cold-worked and annealed brass, it is established 
that the amorphous phase, as compared with the crystalline, Is 
considerably harder, and has a higher elastic range and a reduced ¢a- 
pacity for plastic deformation. It is also experimentally deter- 
mined that the amorphous phase cannot have sufficient mobility 
to allow viscous flow. The general conclusion is that except in 
certain cases where selective chemical or physico-chemical action 
causes a separation of the remains of erystals from each other, 
fractures such as those under discussion are due to internal stresses 
introduced during processes of manufacture. Such stresses may 
not be high enough, initially, to produce rupture, but rupture oc- 
curs When weaknesses introduced by chemical or other influences 
lead to increased local concentration of stress, or in some cases where 
changes in temperature in themselves lead to 
breaking stress. 
135, ©) 
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INTERNAL STRESSES IN RELATION 
TO MICROSTRUCTURE 


By J.C. W. Humerey 


Study of the microstructure of metals and of the mechanism of 
their behavior under plastic deformation indicates that internal 
stresses between one erystal and another, due to a previous over- 
strain or thermal tre itment, must play a large part in determining 
It is found that if a metal 
is overstrained in tension and allowed to its elasticity, 


then, in addition to the elastic limit in tension being raised, the 


the subsequent mechanical properties. 


“recover” 


corresponding elastic limit in compression is lowered; vice versa, 
if the elastic limit in compression is raised by overstrain in com- 
pression, then, at the same time, the elastic limit in tension is lower- 
ed. The two elastic limits appear in fact always to move in the 
same absolute direction metals certain 
elastic range, which, while it may vary in extent, vet reaches certain 
limiting values. 


together, possessing & 
In a bar built up of two materials possessing dif- 
ferent mechanical properties, uniform straining will set up internal 
stresses which have the effect of producing a symmetry in the po- 
sition of the elastic limits, similar to that which has been found in 
the actual experiments upon metals. It would appear reasonable, 
therefore, to deduce that the heterogeneous structure of 
was responsible for this particular phenomenon. 


metals 
In pure metals it 
is considered that the intercrystalline boundaries are the chief 
cause of heterogeneity of structure. Microscopic study of the 
effects of strain shows that the boundaries offer a definite barrier to 
the propagation of continuous slip between two erystals, and that 
each erystal in a mass of metal behaves as if it were enclosed in a 
thin but hard skin which can only deform by elastic bending. In 
alloys, and especially in the carbon steels, the heterogeneity is more 
evident, and it is obvious that no general deformation can take 
place without comparatively large stresses being left between the 
different erystals. A photomicrograph of severely strained pearl- 
ite shows that the cementile laminew lying in the direction of the 
strain have been doubled up into wave forms. Internal stresses 
ean also be set up in metals by virtue of the possession by the 
constituent parts of different coefficients of the thermal expansion. 
In steel, the coefficient of the ferrite is 10 per cent less than that 
of the pearlite, which might result in the ferrite being put into 
compression. (Engineering, vol. 111, no. 2884, April 8, 1921, pp. 
119-420, 3 figs., 0) 


ENGINEERING 309 


INTERNAL FRACTURES IN STEEL RAILS 
By Henry 8. Rawpon 
A discussion of the ty pe of defect known as “‘transverse fissure,” 
which the heads of American steel rails. 
Its prevalence in American rails is attributed to.the difference in 
the service the rails have to withstand and the harder rail which is 
used as compared with european practice, 
and a bright 


is sometimes found in 


The defect is internal 
consists of silvery mass enclosed within the normal 
metal and itself enclosing a nucleus of coarsely granular appearance. 
The microscope reveals a number of deep gashes or discontinuities, 
usually, though not always, approximately perpendicular to the 
axis of the head of the rail. These internal cracks have 


been found 
in rails before use, but are much more frequent in rails which have 
been in 


service. The general opinion is that transverse fissures 


the growth of arise In the rail 


as a result of the severe cold-working of the tread and become 


represent internal defects which 
larger and larger with the repetitions of stress developed in the rail 
in service. The fact that the appearance of the 
with that of the face of internal fractures 

the view that the two are one and the same thing. This is in line 
with the well-known fact that fatigue breaks of all kinds originate 
most readily in the neighborhood of those defects which consider- 
ably modify the stress distribution. Engineering, vol. 111, no 
2885, April 15, 1921, pp. 470-471, 2 figs., g 


INTERNAL STRESSES IN BRASS 


nucleus is identical 


also strongly supports 


TUBES 


By R. H. N. Vauprey ano W. E. Battarp 
An investigation of a py culiar type of failure in some brass tubes 
of circular section containing 70 per cent of copper. The defect 


took the form of an apparent stratification of the wall of the tube, 
which was shown by the ordinary commercial test of expanding on a 
conical plug. The fracture usually showed at least two layers, the 


outer one being dark and tarnished, the 


inner one crystalline 
“Hollow-sunk” tubes were first studied, that is, tubes drawn 
through a die without any form of internal support. A_ tube 1 
in. in external diameter and ] in. in internal diameter was an- 


nealed and hollow-sunk to an outside 
piece of the tube about > it 


diameter of 179/64 i \ 
6 in. long was left on a table for four 
days and at the end of this period it had deformed 1/4 in. from the 
straight. Lengths of 2 in. of the tube, with multiples of 1/64 in 
turned off the inside and outside, were immersed in an 
lution of mercurous nitrate and the times taken for the specimens 


to crack noted. Similar experiments were conducted on a tube 
drawn from through a die of 1°°/s, in 
bore, the inside being supported by a 1'/s-in. diameter mandrel 
bar. It was concluded that in the “hollow-sunk” tube a thin layer 
on the outside of the wall was under high tension rapidly falling to 
zero, While a thin layer on the inside was under a high compression. 
In tubes manufactured without sink the internal stress passed uni- 
formly from a maximum tension on the outside through zero to : 
The stratification of the 
specimens which occasioned the investigation was attributed to the 


the same original size, 


maximum compression on the inside. 


tubes having been formed with too large a sink and too small a re- 
duction in thickness, combined with the cracking action of the pi kl 
bath. (2 ing, vol. 111, April 8, 1921, p. 421, 5 
figs., ¢ 
NOTES ON FRACTURES IN LOCOMOTIVE 
BOILER TUBES 


By Sir Henry 


wgineel ho, 284, 


FOWLER 


A study of a peculiar brittleness that was found to have develop- 
ed in the superheater tubes of a locomotive after it had run about 
60,000 miles. Investigation showed that of the 21 large tubes, 8 had 
brittle ends, while 13 were fairly malleable. The tubes were lap- 
welded, and it was obvious that the steel-tube strip from which 
they were made was in both cases of poor quality. Microscopic 
examination showed that the impurities were largely concentrated 
in the boundaries between the crystals, and that the fractures were 
generally intercrystalline. The actual increase in the diameter of 
the tubes due to expansion was found to be only about 3.5 per cent 
of their original size. Tensile tests taken from the ends and middle 
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of the tubes disclosed the fact that in both the brittle and the mal- 
leable specimens the maximum stress was much greater and the 
elongation much less at the ends than at the middle. In bending 
tests the expanded portion of a brittle tube fractured at 10 deg., 
while pieces beyond the zone on which work had been put passed 
through an angle of 180 deg. without fracture. In some few cases 
the fractures showed laminated materials and signs of rust. In 
order to ascertain if the brittleness of the tubes was due to the 
original stresses set up in expanding, portions of two separate 
brittle tubes were taken from unaffected parts of the tube, made 
into rings and expanded in the usual way. The Brinell hardness 
was in one case increased from 111 to 156, and in the other from 
131 to 143, but in neither case did the metal become brittle. No 
definite suggestion as to the causes of the brittleness and fractures 
is offered, but it is intimated that they might be due to the repeated 
stresses set up during the work of the locomotive acting on the ma- 
terial already in a state of stress, regard being had for the fact that 
the phosphorus content of the metal was 0.009 per cent. (En- 
gineering, vol. 111, no. 2885, April 15, 1921, pp. 466-467, 11 figs., e) 
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AERONAUTICS 


Arrcrart Sratistics. The following preliminary statement of 
the general results of the 1920 census of manufactures with reference 
to aircraft has been issued by the Bureau of Census, Department 
of Commerce, urnishes a detailed statement of the quantities 
and values of the different types of aircraft manufactured during 
the year 1919. It was prepared under the direction of Mr. Eugene 
F. Hartley, Chief Statistician for Manufactures. 

Reports were received from 31 establishments engaged in the 
industry during 1919 showing products for the year valued at 
$14,372,643, as compared with 16 establishments in 1914 with prod- 
ucts valued at $789,872. Of the 31 establishments reporting for 
the year 1919, ten were in New York; four in Ohio; two each in 
California, Massachusetts, and Missouri; and one each in Connecti- 
cut, Indiana, Illinois, Louisiana, Maryland, Nebraska, New Jersey, 
Pennsylvania, Rhode Island, Washington, and West Virginia. 

The following is a summary of statistics of the industry for 
1919, the “All other products” reports consisting chiefly of airplane 
parts, engines, and repair work: 

Number of establishments ees ; 1 

Total value of products 

Airplanes: 


0 Ore Cr eer $32 

IRS iclec a 5 alaaltgrs iia as voace ad $3,466,452 
Seaplanes: 

Number 220) 

Value $4,580,016 


Value of work done during year on airplanes and seaplanes 
not completed. . 


siete ee ee $1,658,670 
All other products, including parts and repair work 


$4,667,505 


(Departme nt of Commerce, Bureau of Census, Preliminary Notice.) 


SrrutLess-Typk ArRopLANES, FE. Meyer. Discussion of the 
elementary theory involved and description of some [European 
types of strutless planes. 

The main reason for the existence of the strutless plane lies 
in the desire to reduce the so-called parasite resistances, 1.¢., 
resistances to the motion of the plane which do not in any way 
contribute to its lift. Such resistances increase very rapidly 
with increase of speed, and call for correspondingly greater ex- 
penditures of power. 

Of the planes described the Junkers is well known in this 
country. Of the other planes may be mentioned the Siemens- 
Schuckert monoplane, the Fokker monoplane, the Sablatnig 
machine, and a very interesting monoplane hydroaeroplane of 
all-metal construction, built by the Zeppelin Works in Lindau 
and known as the Dornier. No detailed data are given as to 
any of these machines except the general dimensions and rated 
power of the engines, and in the case of the Zeppelin plane not 
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even these are given. (Schweizerische Bauzeitung, vol. 77 


15, Apr. 9, 1921, pp. 166-168, 7 figs., d@) 


—— OF STANDARDS (See Engineering Mate- 
rials) _ 


ENGINEERING MATERIALS 


THE SPRENGER Process OF MAkING Concrete, E. Weiss. In 
this process a machine is used which its inventor calls the Aero- 
Malaxeur. In this machine wet sand and gravel are projected 
through an atmosphere saturated with the binding material, 
which may be blown in a state of complete pulverization by some 
kind of a_ blower. 

The machine essentially consists of a slightly inelined mixing drun 
rotatable in its bearings. In the top part of the drum there is 
a hopper for storing the sand and gravel, into which there is dis- 
charged at a predetermined rate water to give the materials the de- 
sired degree of moisture. At the other end of the cylinder there is 
a double proportioning hopper containing the binding elements 
such as lime, cement, or a mixture of the two. The graduated 
orifices admit these materials into the cylinder in a strictly pre- 
determined proportion and a strong blast of air coming from a blower 


9 no. 4 
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Fra. 1 DiraGrammatic View of THE SprRENGER AERO-MALAXEUR ‘ 
CRETE-MAKING MAcHINE 

Sahle et gravier Sand and gravel; Tremie= Hopper; Sa le ment = Cement 

sacks; Tambour Tournant = Rotating Drum ; Ventilateur uflant = Blower 


Beton fini=Finished concrete, Moteur = Motor: Chaine 2 gode Roller 


carries them to mect the materials coming from the other end ot 
the drum. As each grain of sand or gravel is projected from the 
upper hopper into the eylinder where it moves in an atmosphere 
filled with the binder, it 
intimately blended with the latter. 

The machine is of the continuous-operation type and is entirely 
automatic, the concrete arriving at the bottom of the eyvlinder being 
discharged into ears or bins. It is claimed that with this machine 
the lack of uniformity of sand or gravel is less important than in 
the production of concrete by other means. (La Nature, no. 2444, 
Feb. 5, 1921, pp. 95-06, 4 d) 


becomes therefore completely and 


figs., 


SoME ProperTIES OF Wuitre-MetraL BEARING ALLOoYs AT ELI 
VATED TEMPERATURES, John R. Freeman, Jr. and R. W. Woodward 
The Bureau of Standards as part of a general investigation of th 
properties and methods of testing the white-metal bearing alloys 
has developed apparatus for determining their properties at cle- 
vated temperatures. This paper describes apparatus for determin- 
ing the yield point and ultimate strength of these alloys in com 
pression at temperatures up to 150 deg. cent. A similar apparatus 
is also described for determining the Brinell hardness at thes« 
elevated temperatures. 

The results of compression tests and Brinell hardness test- 
obtained with this apparatus at 25 deg. cent., 50 deg. cent., 75 
deg. cent., and 100 deg. cent. are given for the five following alloys: 


Alloy No 1 2 , t 5 
Per Cent - 

Copper 1.56 3.51 5.65 2.99 

Antimony 4.52 7.57 6.99 10.59 1.0 

Tin ‘ 90.02 SS.O2 S736 61.55 5.02 

Lead absent absent 0.09 25.05 84.95 

Iron 0.05 0.05 0.05 0.05 0.05 


Alloys Nos. 1, 3, 4, and 5 are the four alloys being recommended 
by the 8.A.E. as standard alloys. 

The results of these tests show that the three tin-base alloy-= 
maintain their properties better at the elevated temperatures 
than either the lead-base or the intermediate alloys. 





June, 1921 MECHANICAL 

The effect of the addition of up to 5 per cent of lead on the proper 
ties of the tin-base alloys was studied and found not to influence 
the yield point at 25 deg. cent. or 75 deg. cent. 

The yield point of the tin-base alloys is not affected by heating 
for six weeks at about 100 deg. cent., but the yield point is lowered 
in the lead-base by heating for two weeks at about 100 deg. cent. 
(Abstract of Technologi: Pape r of the Bureau of Standards, no. 188, g) 


INFLUENCE OF NICKEI 
have carried out 
nickel on cast iron, using Swedish charcoal iron with 


on Cast Tron. Buner and Piwowarsk 
tests to determine the influence of 
a total ear- 
bon content of 3.90 per cent, of which 2.80 per cent was graphitic 


a series of 


carbon, a silicon content of 0.69 per cent, and a manganese content 
of 0.18 per cent. It was found that this metal readily formed an 
alloy with 1.2 to 3 per cent of nickel at a temperature only 50 deg 
cent. higher than the melting temperature of cast iron. 

Mechanical tests have shown that the best results are 
with an alloy containing 1 per nickel, the 
strength being increased 30 per cent, the compressive strength 30 


obtained 
cent of transverse 
per cent, and the tensile strength 25 per cent, while the hardness 
The addition of 1! : 


whatever, the 


is increased only IS per cent, cent ol 


nickel 


per 
conferred no advantage influence of the 
nickel on the separation of graphite more than counterbalancing 
the favorable effect on ferrite. It is not quite clear whether by 
this is meant that an addition of 1! 2 per cent of nickel gave no 
advantage as compared with an addition of 1 per cent, or that the 
with nickel-free iron 

For the manufacture of high-tensile cast iron for machine parts 
gear blanks, ete., cast tron containing 1.2 nickel is 
recommended 

It is of interest to note that cobalt, which usually has an effect 
very 1 


comparison is made cast 


per cent of 


imilar to that of nickel, in this case acted in quite the reverse 
manner, reducing the resistance to bending, tensile and compression 
strengths, while increasing the hardness. This is due to the fact 
that cobalt retards the separation of the graphite and favors the 
formation of carbides. Stahl und Eisen. Abstracted through 
Automotive Industries, vol. 44, no. 13, Mar. 31, 1921, p. 705, ¢ 


Bardenheuer. In rolled 
blades there are 
stresses set up during the process of manufacture which are equal- 
ized only The 
equalization of these stresses results in permanent changes of shape 


BLADES, P. 
steam-turbine 


MATERIALS FOR TURBINE 
and dr iwnh 


often 


materials for 
after the apparatus has been in use for some time. 


and contraction of turbine parts which may more or less endanger 
the safety of operation of the machine. 

In order to obtain reliable data as to the the magnitude of elonga- 
tions in turbine blades due to the above-described causes, Gustav 
Wallenborn, in a thesis presented in 1916 in Darmstadt 
at the local polytechnic institute) investigated several materials 


probably 


such as nickel steels, carbon steels, and the more common copper 
alloys, including monel metal. In the course of these tests he 
determined the coefficient of heat expansion and permanent elonga- 
tion after tenfold heating to 350 deg. cent. (662 deg. fahr.) and 
also the specific weight, hardness, and tensile strength of the samples 
of their original state and after such heat treatment. 

The test pieces were used in the form of rolled or drawn bars as 
well as in the final machine form of blades, the bars having either 
round or rectangular shapes. The cross-sections of the test pieces 
differed very materially. The 
determined and exact information as to the manufacture of the 
test pieces before they reached the investigator was not available, 
which deprives the investigation of much of its scientific value. 

Of the data collected the most important are presented in Table 1. 
Of particular interest is the expansion due to heating and the per- 
manent elongation of the test pieces. 

As regards the elongation, the author of the thesis states that it 
appears to depend exclusively on the molecular stresses in the 
material. If the material has merely been rolled, permanent 
elongations appear; but if it is then subjected to cold drawing, 
the permanent elongations gradually disappear, until after a certain 
number of passes a permanent contraction sets in. The correctness 
of this statement, however, may be questioned. (Stahl und Eisen., 
vol. 41, no. 6, Feb. 10, 1921, p. 204, e) 


chemical composition was not 
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TABLE 1 EXPANSION AND PERMANENT ELOD rURBINI 


BLADE MATERIALS 


NGATION OI 


Expansion due to heating Permanent elongation 1 
for 100 deg. cent. in mm. per meter lengt! 
mm. per meter length of bar of bar 
Material 
Average Minimum and Average Minimu 
Value Maximum Value Va Maximum \ 
* per cent nickel steel 1.017 0.97-1.14 0.21 ).02 
25 per cent nickel steel 1.66 1 54-1.72 0.012 , 1290 
$0 per cent nickel teel 1.28 ooo 1.30 md 0 
36 per cent nickel steel 0. 06 0 O1R 
10 per cent nick tee! 1.10 0.22 
Cast steel 1.07 0.98-1.13 0.11 { 
Monel metal 1.37 1.31-1.47 0 04 
Aluminum bronze l 1. 54-1.56 0 O08 ~ 
Delta bronze 1.82 O.2 
Phosphor bronze 1.6 1.64-1.65 0 
Bronze By 1. 65-1.8 0.017 
Bra 1 72 l 9-1.76 0 15 0.4 
FOUNDRY 
CENTRIFUGAL CastTINGs. Description of the methods used 


the works of Stoke | ngland, whel 


Castings, Ltd., Mansfield, 
regular output of centrifugally made castings is now being obt 
month 


the average output for the last few being in the neighbor 


hood of 2000 castings per week 


The castings produced are, in the main, for internal-cor 
engine work—piston-ring drums and engine liners—and it Is said 
that perfectly satisfactory machining qualities are being obtained 
without any annealing or heat treatment. This result has beer 
obtained as an outcome of an excessive series of experiments 01 
mixtures, pouring temperatures, die temperatures, speeds el 


each of these variants being a determining factor in the quality 
the re sulting material. 


The quality of the product obtained is said to be markedly 


superior to material cast in sand molds or stationary chills 
Graphite plates are practically eliminated. 
The casting plant consists of a number of machines. In the 


latest type the machine is driven direct by means of 


speed motor through a flexible coupling and friction clutch. Thy 


something under 


time taken to produce a 6-in. diameter drum is 


minute, counting from the time of pouring into the receivet the 
machine to time of taking out the completed castings. 

Up to the present most of the research has been devoted to 
question of gray cast iron, but interesting experiments have bev 
made with some of the non-ferrous metals. The comparison oi 


microsections of lead-bronze castings made in ingots an 

gally, shows that in the latter casting the rain is very mut hsn 
indeed about 1/150 the size of the ingot crystal. The 
ws that the lead and tin have tended 
is reflected in the fact that 
is 101 and near the outside 90.0 


1921, pp. 311-512, 6 


chemical 


} 


inalysis of the material shi 


the outside of the e isting, which 
the Brinell hardness near the bore 
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FUELS AND FIRING 

Novel Type of Oscillating Grate 
COMBUSTION IN THE “‘EVAporAToR” Sreppep Os- 
CILLATING GRATE. The stepped oscillating grate has come inte 
prominence on the market in the last few years of its ad- 
vantages for the combustion of friable, dirty and powdery fuels 


Two-StraGi 
because 


These advantages consist in the comparatively large free grate are 
which can be easily obtained with a ste pped grate and the ease with 
which the dropping of fuel through the grate can be prevented 
This makes the stepped grate particularly suitable for such fuels 
lignite, breeze, ete. 

The conditions of combustion in the case of a stepped grate ar 
also said to favor the employment of the poor grades of fuel 

In order, however, to utilize all fuels at a higher efficiency a two- 
stage combustion may have to be considered, as has already bee 
done in the new stepped grate ae Ve loped by the (serman | van 
orator Company. 

Fig. 2 shows the general arrangement of the new grate. The 
amount of fuel supplied from a hopper on to the main stepped graté 
d is regulated by the usual gate a. In addition to this, 
the hopper a throttling device b, the position of which can be 
shifted by a gear drive. The hopper c under the throttle + is 
equipped with airtight gates, which are used for starting the fire o1 


there is in 
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the grate and to permit seeing what is going on on the grate by with- 
drawing the throttle b. 

The stepped grate itself extends into the body of the coal-supply 
hopper so that the mechanical introduction of fresh coal on the 
grate begins directly under the fuel-regulating gate a. This gives 
the coal in the hopper a slight motion and makes a constant and 
regular supply of coal to the grate more certain. The main grate 
consists of a series of perforated overlapping plates located stepwise 
and held by the grate-bar shoes. These latter have their bearing 
in the grate frame which permits a certain freedom of oscillation 
to the grate plates and this, in its turn, enables the spaces between 
the grate plates to be made smaller or greater; furthermore it 
permits the grate plates to be swung into a position inclined at such 
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mediary grate n, located in an air chamber u and supplied by air 
froma blower. This air chamber is located tight against the wall v 
of the main grate and is provided with a number of outlets w 
closed by shutters, the openings in which can be regulated. It 
is from this chamber that the undergrate blast is supplied to the 
main grate, so that the blast is partly under the main grate and part- 
ly under the end grate ¢, where it helps to burn up all the fuel resi- 
dues, 

It is claimed that the resulting gases of combustion together with 
the excess of blast highly superheated on its way, ascend upward to 
the main grate and materially assist in the combustion. The ashes 
and clinkers from the end grate go into the ash pit x and are dis- 
charged into the ash cars through y. (Zeitschrift fir Dampfkessel 
und Maschinenbetrieb, vol. 43, no. 53, 
Dee. 31, 1920, pp. 405-407, 3 figs., d) 


~ 
~ 


PROPERTIES AND CHARACTERISTICS 
oF CoLLompaAL Furi, Linden W. Bates 
and Haylett O'Neill. It is stated that 
a colloidal fuel is composed of from 0 to 
10 per cent of carboniferous material 
(coal, coke, charcoal, lignite, peat, 
hard pitch, or any similar grindable 
material) mixed with fuel oil and held 
in suspension with about 1 per cent 
of fixateur (no information given as to 
this latter). Data are given for deter 
mining the specific gravity and heat 
ing value of various colloidal fuels. 
(Paper read before the foval Society 
of Arts, London. Abstracted through 
Power Plant Engineering, vol. 25, no. 7, 








April 1921, pp. 368-369, 2 figs., g) 





INTERNAL-COMBUSTION 


ENGINES (See also Thermo- 
dynamics) 














Fuel and Air Regulation in Heavy-Oil 
Engines 














Device FOR AUTOMATICALLY REG 
ULATING THE SupPpLty OF FUEL AND 
INJECTION AIR IN HeEAVY-OIL INGINES, 





— 





Max Lindemann. With the usual Diesel- 














engine injection valves the conditions 






































Fic. 2 Sreprep OsciLLaTiInG GRATE WITH Two-StaGeE CoMBUSTION 
EVAPORATOR COMPANY 

an angle as to sweep away the residues of the foundation fire, which 
is of practical importance in connection with the burning of sandy 
fuels, such as certain kinds of lignites. The grate-plate shoes with 
their lever-shaped ends, usually in groups of five, are connected to 
a lever with link action e, by means of which and the rod f they can 
be shifted into the desired position. The rod f, in its turn, is con- 
nected with the speed-change gear | driven by a motor m, the 
lever rods g, h, i, and k serving to transmit the motion from | to f. 
By shifting the rod f, the grate plates can be adjusted so as to make 
the interstices between them either large or small. The movement 
of the grate plates themselves is regulated from the speed-gear 
shift on the motor and must be suitably adjusted for the fuel 
burned, so as not to distribute the foundation fire and make certain 
the ignition of fresh fuel. 

The residues of combustion from the main grate d are taken 
up by the intermediary grate n, which acts also as a clinkering 
grate and as a kind of sluice for transferring the residues on to the 
end grate t. The intermediary grate consists of oscillating grate 
members 0 swinging in opposite directions and thereby breaking 
up the residues of combustion from the main grate. 

From the grate n the residues of combustion travel down an in- 
cline to the end grate t which is built in the same way as the inter- 


are such that if the air pressure and 
valve design are adjusted properly to 
take care of full-load conditions too 





Burtt BY THE GERMAN much air is used at half load, which 


makes the mixture excessively lean, and 
if the load is reduced still further the engine may cease to fire. 

This could be obviated by reducing the amount of injection air 
at part load, but it isdifficult to accomplish it in actua! practice, 
because if the load varies suddenly the variation in the amount of 
injection air cannot follow it fast enough. 

One way to obviate this is to govern the engine by varying the 
lift of the valve needle. By this method a practically constant 
composition of mixture may be maintained at all loads and the 
combustion conditions made more uniform and certain. This 
method of governing is, however, complicated and cannot be ap- 
plied to all kinds of engines. 

Fig. 3 illustrates a device said to have been developed by the 
Leobersdorf Machine Company. Here a valve disk N sliding on 
the valve stem of the fuel valve M is held by a spring against the 
lower surface of the cylindrical piece P fixed in the valve housing. 
In P a passage A reaches to the top of the piece, into which the 
fuel flows through another passage 7’ in amounts proportional to 
the load. An air passage B is also located in P. The passages A 
and B both open into the lower face of the piece P and are closed 
off by the same automatic valve N. 

The device operates in the following manner: The fuel intro- 
duced into the passage A in accordance with the load on the engine 
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is held therein by the valve disk NV. When valve M is opened, 
however, N is forced away from P by the injection-air pressure, 
and fuel and injection air flow respectively from passages A and B. 
As the same constant injection pressure obtains in both passages, 
there is discharged from each of them an amount of fuel or air 
proportional to the time dpring which the passages are held open. 
Hence, once the cross-sections of the two have been 
placed in a constant relation to each other, the ratio of fuel to 
injection air will also have to be constant. If all of the fuel from 
A has been discharged, the remaining injection air will 
flow into it. 


piussages 


passage 


As a result of this arrangement, from the very beginning of the 
opening of the fuel valve a constant mixture of fuel and injection 
air is admitted, and this admission lasts until a sufficient amount 
is discharged to correspond with a given load on the engine. From 
then on and up to the time that the fuel valve is closed, only in- 
jection air flows into the working cylinder. Fig. 4 gives diagram- 
matically the proportioning of the fuel from one-quarter up to 


full load 


In this figure the base line indicates the path of the 


opening of the fuel valve. The 

sectioned areas correspond to the 

injected mixture of fuel and air, 

SS | S$ while the white areas show — the 

f LJ tf 7 amount of air flowing after the flow 

ian | x of the fuel mixture has been cut off 

= na In all such constructions the fol 

Mins snass lowing two conditions must be 
BH A Ghcerved 

p rae a T 1) The passages for the reserve 


of fuel and for the injection of air 
must be arranged in such a manner 


; ¥ that their cross-sectional areas which 


m ure in constant relation to each 
ae other give a constant mixture ratio 
. Y P of fuel and air all at loads until 
oC) o} the entire fuel (in the reserve pas 
\ . 4 sage ) has been used up. 
(2 The Piissages which are 
closed by a common automat 
Fic. 3) Dieser-Enaine Furr valve or similar device must be so 


INJECTION VALVE OF THE Lex 
MacHiIne Co 
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arranged that from the beginning 
of the flow of injection air both fuel 
and air are discharged; that is, 
from the beginning of the air-injection period a constant mixture 
ratio is available. 

In the test carried out by the author a two-cylinder Dissel engine 
developing 110 hp. at 190 r.p.m. was equipped with the device 
shown in Fig. 5. Here a helical passage A has been provided for 
the fuel and from it small holes lead to the seat of the valve B. 
Further, six passages C are provided for the injection air in order 
to make it possible to vary the mixture ratio by opening and closing 
some of these passages. 

The test engine has purposely been equipped with a very light 
flywheel, so that the coefficient of fluctuation has been computed 
to be 1/38. This was done in order to make it possible to observe 
the regularity reliability of 
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, ignition from the tachogram. 
wn * Vy The first effort to start the motor 
! failed. Heavy white clouds of 
4 crude-oil vapor came out of the 
» \ 2 exhaust, but the mixture did not 











ignite. The passages C were closed 

a \ H, one after another by the insertion of 
conical 'rods. When two of these 
passages were closed the engine 


started to run, but it soon became 
apparent that the cross-sections of 
the air passages as compared with 
the cross-sections of the fuel pas- 
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Fig. 4 Revative Fueu AND sages were still excessive. A third 
Ain Proportions FoR VARI- " 
ovs Loaps wita THe Vatve 4 passage was then closed and 


or Fic. 3 


the cross-section of the fuel passage 
enlarged by boring it out. 


It was only then that the correct ratio 
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of cross-section was obtained, andthe motor,even when cold and at 
a lower speed, began to work reliably and regularly at all in- 
jection-air pressures. The original paper shows the card covering 
the operation of the motor from 25 per cent overload down to no 
load with the injection air at 60 atmos. pressure. 

| After a number of tests the motor 


was connected to an electric gen 
erator acting as a brake. In thes 
- tests it was found that with the 
full injection-air pressure the load 
may be varied within wide limits 


without failure of 
injection and prolonged variations 
in speed. It found that the 
difference in pressure in the injec 
tion air between prolonged operation 


bringing about 


was 





at normal load and prolonged opera 











’ tion at no load amounted to only 2 
I // itmos. (65 down to 63 atmos it 
4 // would appear, therefore, that the 
{/ load may be varied within wid 
] va limits without any regulation on 
\---+ the compressor. It would further 
\ j 


appear that the valves remain in 
rood condition aiter fairly prolonged 


operation ol thie motor, (Oel-und 


Ga mascl ne. vol IS, no cow 1921 
Fic.5 Vauve Usep ox an Ex- pp. 1-5, 13 figs., d 
PERIMENTAL DP wo-CYLINDER 
Dirsen ENGint Same Prin PaumM-O1 ENGINE FUvE! At a 
PLE AS | recent meeting ol the Association 
for the Improvement of Colonial Materials, Major Trental 


of the Belgian Colonial Army described developments in the use 
ol palm oil and other vegetable oils grown in the 
in internal-combustion 

The tests carried stationary two-cycl 
Diesel engine developing S to 10 hp. at 500 r.p.m 


Belgian Congo 
engines. 
were out on a emi- 
The palm oll 
employed was of medium or low quality, containing considerable 
amounts of free fatty and impurities. The only really 
special feature on the engine was an arrangement made for keeping 
the palm oll in a sufficiently liquid condition. For this purpose the 
evlinder-cooling water was used and together with the hot exhaust 
gases maintained the oil in the feed tank at 
enough to insure liquidity, and at the same time evaporate any 
water which might be present. In addition to this a 
vapor lamp was placed under the tank. 

The feed tank consists of a series of compartments divided from 
each other by fine-mesh metal screens to filter the oil before ad- 
mitting it to the injection pump. 


acids 


a temperature high 


gasoline 


The engine starts on gasoline and finishes on gasoline in order to 
remove any residual palm oil from the feed pipes, which might 
get clogged by the congelation of the oil when the engine is at rest. 
[The average melting point of oil is about 37 deg. cent. (99 deg. 
fahr.) which varies with purity and origin.| 

A certain amount of water is injected into the cylinder. The 
palm oil referred to in this paper is obtained from the fleshy pericarp 
of the palm fruit and is not the palm-kernel oil contained in the palm 
nut. Palm-kernel oil does not differ much in heat value from peanut 
oil. (Paper before the Association pour le Perfectionnement du 
Matériél Colonial. Abstracted through Gas and Oil Power, vol 
16, no. 186, Mar. 3, 1921, pp. 85-86, e) 


MACHINE PARTS (See Machine Shop) 
MACHINE SHOP 
Maag System of Gearing and Gear Cutting 


THE MAAG System or Gearine. The Maag system of gearing 
has been developed by Max Maag, of the Maag Gear Wheel Com- 
pany, Zurich, Switzerland. 

The gear-cutting machine employed is a modification of the 
Sunderland gear planer made in England. The wheel blank in 
the Maag machine, however, is mounted on a vertical axis so that 
the cutting movement of the rack is vertical, which is said to in- 
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crease rigidity and enable the tool to take heavy cuts. Also, in 
order to eliminate the effect of the backlash in the screw com- 
municating the rectilinear component of the rolling motion to the 
work, an arrangement has been introduced consisting of a second 
and more quickly threaded screw and nut and a friction drive, 
whereby the cross-slide during the generating movement is main- 
tained in uniform contact with the flanks of the main pitch screw. 
The actual movement of the slide is therefore effected by the sub- 
sidiary screw, while the main screw is relieved of all duties except 
the regulation of the movements. It is claimed that this makes 
the motion truly uniform and results in a complete absence of play. 

There is also an interesting arrangement for balancing the cutter 


ram. 





D1aAGRAM SHOWING THE MAAG METHOD OF GRINDING 
Gear WHEELS 


One of the features of the Maag system is that the wheels can be 
formed of a mild or nickel steel and case-hardened and ground 
after being cut. The object of grinding the wheels is not only to 
produce a good surface on the hardened teeth, but to remove the 
distortion almost inevitably caused by the hardening process. 

In the Maag generating grinding machine the grinding is per- 
formed (Fig. 6) by means of two saucer wheels set apart and in- 
clined in such a way that the planes of the saucer lips would coin- 
cide if superimposed with the flanks of one 
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trolled mechanical device. Associated with each grinding wheel 
is a camshaft driven continuously at about ten revolutions per 
minute by belt and gearing from the motor driving the grinding- 
wheel spindie. Ai each revolution the camshaft causes the lever A, 
hig. 6, to oscillate on its pin and to advance, toward the grinding 
wheel edge, a diamond carried at its lower end. If the movement 
of the lever is checked by the grinding“wheel edge at the correct 
point nothing happens. If, however, the wear of the grinding 
wheel exceeds a certain amount the lever, before its movement is 
checked, will swing sufficiently far to establish an electrical con- 
tact. The current which then flows is relayed to operate a clutch 
on a continuously driven shaft from which, when the clutch is active 
motion is transmitted through a pawl and ratchet wheel to a dif- 
ferential thread and thence to an adjusting screw on the grinding 
spindle bracket. The bracket is thus moved until the plane of the 
grinding-wheel lip is restored to the correct position. The arrange- 
ment it is stated, is sufficiently sensitive to keep the wheels in the cor- 
rect position to within one-thousandth of a millimeter. In addi- 
tion, the compensating movement is said to be so trustworthy in 
action that it can be relied upon to correct the wear of the softest 
grinding wheel. It thus permits wheels to be used which, although 
they wear rapidly, are recommended from the point of view of 
cutting efficiency in preference to wheels of much greater hardness. 

Arrangements are also made to secure the correctness of the 
rolling motion of the work. 

An interesting gear-testing machine used by the same company 
is described. (The Engineer, vol. 131, no. 3403, Mar. 18, 1921, 
pp. 283-285, 5 figs., d. London), vol. 17, 


no. 437, 


Compare Machinery 
Feb. 10, 1921, p. 575d) 
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MOTOR-CAR ENGINEERING 
Steam Car with Engine on Rear Axle 


Coats STEAM Car. 
at Indianapolis, *Ind., 
details. 

In particular, the engine is located in the rear axle and the engine 
axle and differential function all in one, the engine itself in its 
housing being just about the size of the ordinary rear-axle gear case. 

The housing of each half of the axle carries three fixed cylinders 
set at 120 deg. apart. These cylinders are exactly like those of the 
internal-combustion automobile engine with poppet valves, pistons 
and connecting rods. ?3/, in. and the stroke 3 in. 


Description of a new steam car being built 
and involving several apparently novel 


The bore is 2 
The three connecting rods in each half of the axle are pivoted to a 





tooth of the rack cutter used in the preced- 
The gear wheel to be ground 
is mounted on a longitudinal axis and is fed 
longitudinally beneath the rotating grinding 
wheels. As it passes beneath the grinding 
wheels the gear wheel is reciprocated trans- 
versely through a small distance and at 
the same time is rocked through a corres- f 
ponding angle, the two movements being cor- 
related so as exactly to reproduce the move- 
ment of the gear wheel if it were rolled, 
without slipping, on its pitch cirele. True 
rack-and-pinion action is thus secured as in 
the preceding cutting machine, but in this 
case the work has to be indexed relatively 


Ing process. 














to the grinding wheels once for every tooth 
gap, as the “rack” has but one “tooth.” 

The most interesting feature of the machine 
is the means adopted for compensating the wear of the grinding 
wheel which would reduce the width of tooth of the imaginary 
rack cutter, and therefore progressively to increase the width 
of the teeth being ground. The wear can, however, be com- 
pensated by moving the grinding wheels apart, each parallel 
with itself. 

The compensating mechanism consists of an electrically con- 


Fig. 7 


GENERAL ARRANGEMENT OF Coats Sream Car 


crankpin integral with the drive shaft of each wheel. 
of 40 m.p.h. the engine is running at about 500 r.p.m. 

The exhaust steam is taken by return pipe to the condenser 
located in front of the boiler in the position of the ordinary radiator. 

The whole engine has therefore six cylinders and the general 
arrangement is shown in Fig. 7. The car for five passengers com- 
pletely equipped weighs less than 1800 Ib. and has less than 40 


Ata speed 











on 
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JUNE, 
parts. It has no carburetor or ignition accessories, no 
clutch, gear shift, flywheel, propeller shaft, 
differential; and uses kerosene as fuel, 
operate very economically. 

It is stated that the design was worked out primarily by a 


moving 
universal joints or 


on which is claimed 


Nor- 


E 
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the various different 
therefore 
rapidity. 

To ol this 
pads in the breech. 


empty cases takes place at pre ure nad 


does not occur at regular intervals or with equal ease and 
felt 


pads 


consisting of 


was built in, 
inst dirt, 


an oiling device 
one lose d and 


\ late 


protected ag thie 


wegian engineer, but developed to its present state of refinement are impregnated with lubricant by an ordinary squirt oil can, and 
in America. (The Accessory and Garage Journal, vol. 10, no. 11, each rearward movement of the bolt lubricates the mechanism 
Mar. 1921, pp. SS-S9, 2 figs., d.4) afresh. Experiments have shown that it is not necessary to coat 

a cartridge case with oil to eliminate the friction difficulty in ex- 


MUNITIONS 


A New Firearm: The Submachine Gun 


traction, a very slight smear of lubricant answering the purpose 


satisfactorily. 


The magazine feed is of the disk type, interesting because fric- 
SUBMACHINI Cit Ns, A. 3. Richeson. The submachine gun is tion,whi h has ber n the great stumbling block in thi typ ol feed, 
a new-comer in the world of firearms. It is really a machine gun — has been largely eliminated by a method moving cartridges by 


reduced to the form and dimensions of a large pistol and is capable 
of delivering a stream of hundred firing 
the 0.45 caliber Army automatic-pistol cartridge. 

Three new mechanical principles have been necessary to 
the lightness and simplicity of the 


several shots per minute, 


pre vluce 


extreme new weapon combined 


means ol 


zine either 


a spiral spring that can be wound with the m 
loaded or empty. In Fig 
however, fully illustrated. 

The submachine gun is made 


for ordinary rapid fire from the hip, 


viui- 


S the magazine device is, 


not 


1 


shoulder Stor k or sights 


without : 
provided with stocks 


but can be 


~~ 2" ee 


Bh sic 


with its sturdiness and reliability of functioning. They are the and sights if desired. It fires full-automatically as long as the 
wedge lock, the oiling device, and the new disk magazine feed trigger is held back, but single shots can be fired b V — re ee ase of 
In the breech lock a small wedge weighing a few ounces takes the trigger after each shot. The gun seems to have good ballistic 
the place of the usual recoil mechanisms. In working with a properties irmy Ordnance, vol. 1, no. 3, Ne ‘De, 1920 pp. 
simple wedge type of breech closure it has been found that the smal- 134-136, 2 figs., dA 
ler the inclination of the surfaces of the wedge, the smaller the > _— > — . ° 
pressure at which adhesion ceases, and. of course, as long POWER PLANTS (See also Refrigeration 
- ne _ wy wentat slid  iennke cblen ; er — = 
_the UrtAce adhere they resist’ any I ling upon each other. Design and Testing of Water-Cooling Towers 
rhe experiments have further shown that the breech opened 
. ' , . T , he , ) y ry "? ’ 7 
when the wedge angle was considerably below the angle of repose, WaTER-CooLiInGc Towers, I. V. Robinso Description of 
when friction might have been expected hold-the block after the types of coolers and methods of testing. The article is the 
the adhesion snaund further, with the larger wedge angles "rst of two on Uns subject. 
nsiderable pressure in the bore still compressed the wedge between Water-cooling towers are extensively used in Great Britain 
the cartridge case and the wedge housing with considerable force in connection with the largest central stations where the plant 
The explanation of these two phenomena apparently lies in_ vi has outgrown the natural supply of circulating water and has 
tions set up in the mechanism by the rapidly varying bor to supplement it by artificial means ie 
ressure Water-cooling apparatus differs considerably in type, but the 
In the rifle mechanism as developed, sufficient pressure remained principle and method of cooling is the same in all types, i. bring- 
the b re when the wedge opened, for the empty cartridge ing into intimate contact with thy hot water rge qu ntitv of 
e to be blown to the rear, carrying the bolt (containing — the ir at lower temperature 
g pin and firing spring) before it, with sufficient velocity to "he coolers are classified as 
< the firing pin when the bolt brought up against the rear buf- 1 Chimney type 
er, nd causing the empty cartridge case to rebound and to be « eC- a Natural dr 
ltothe front. This movement of the bolt to the rear was against Foreed di 
toree of compression ol spring designed to re load the plece 2 Open ty pe 
lt estigating the operation of a machine gun viewed essen- o Spr type 
aye i 
FIRIN ‘al SPRING a P - 
. ewer. ‘ PLLIA LATE, RS.” An axewninnnnnty 2222272 -—27TIIIIT IIIT OF fhe 
— woe ASO TONAAARAAAL AAS — ype TOTP RTT niet sennestnacqnanaenenal (0 
MVESVELEEESTENY > a en FYI P,,._ age Tyr reeceearereneneeeena  beiivlninntifepatinsy et 
TQ ACQT SAMA IGG SS £4, SOS NO MOBO Ne eed hee eel vi 
Ly hy, 19,8 SB pay 
mi \) ¥ \ ¥ + < he e AGS BULFER PADy 
4 ’ w YS TRIGER SPRING = Lb 7 oe of eee Gurren 
, \ ; uy AE es 4 eur 3 r 
~v / } ‘ MACALING CATCH i ri y ‘ FRAN 4 3 
a a MAGATZ/ NE « SPRING/Z it» RAM r 
4 Rk SIRI W < ‘ TRGCTR . oat I JALA ‘ ‘ \ 
DISCONNE CTOR oe mwa 4 . 
} AT; “MSL iY x " vy b 
20S ONN PRIN FRAME 
Sé f vc Z REAR GRIP vat 
ALAR ra , 
. Ny 
. SECTIONSL view 
te \» 
Fig. 8 SectrionaL View oF THE SUBMACHINE GUN 
tially as a gas engine, it was found that the friction between the In a cooling tower heat is absorbed from the water by the air 
cartridge case and the walls of the firing chamber varied during through two distinct actions: (a) Direct heating of the air, and 


evaporation of portion of the water. 
Under the usual working conditions in Great Britain the heat 
absorbed by evaporation is about 75 per the total heat 
absorbed, shown by a brief calculation in the original article. 
Natural-draft chimney-type ier towers are most generally 
The water is admitted a height varying from 16 ft. to 


extraction and at times was excessive due to residual pressure of (6) 
powder gas within the cartridge case. This variable friction is 

attributed to different degrees of —- the 
during manufacture and to tolerances i 
cinal dimensions required 
tridges, 


— cases cent of 
1 diametrical « longitu- 
in the poset a ones ato of car- 


The important result, however, is that the ejection of used. 











So i 
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25 ft. above the sill level and is distributed over the whole area 
of the tower by main distribution troughs. From these troughs 
it falls into smaller troughs pitched closer than the larger dis- 
tribution troughs and is allowed to fall on to the cooling stack 
by various special methods differing with various makers. Air is 
admitted usually around the whole perimeter of the tower at the 
base of the stack, openings about 5 ft. to 6 ft. high being left for 
this purpose. The various designs differ mainly in the methods 
used for initially distributing the water over the cooling stack 
and bringing the water and air into intimate contact. 

Some concerns employ cast-iron or porcelain pipes and allow 
the water to fall into porcelain disks. If the height of fall of the 
water and the shape of disk are correctly chosen, the water 
will be broken into a fine spray. 

Another method is to use dipper bars let into the side of the main 
distribution troughs. These bars have concave surface along 
which the water flows, overflowing then on to the cooling stack. 
The object in all cases is to divide the water so that it presents a 
large surface to the air and yet at the same time to allow the air 
to ascend the tower freely. 

It is because of this second condition that the splash system 
has not found much favor with designers lately. 

Fig. 9 shows a section though a cooling 





o, 


article. [Beama (A monthly journal devoted to the interests 
of British electrical and allied engineering), vol. 8, no. 3, Mar. 
1921, pp. 227-234, 5 figs., dp] 

Design of Spray Ponds 

Spray Ponps, Terrell Croft Engineering Co. Discussion of the 
design and description of several arrangements of spray ponds and 
nozzles used for recooling condensing water. 

Two types of spray nozzles are shown in Figs. 10 and 11. The 
purpose of these nozzles is to break up the water into a fine mist, 
and the nozzles are set either vertically or at an angle usually 60 
deg.-with the horizontal. 

It has been demonstrated experimentally (Fig. 12) that, first, 
recooling is more affected by the air temperature and humidity 
than by the temperature of the water coming from the condensers: 
second, that with 80 to 90 per cent relative humidity the water 

TABLE 2- SPRAY-NOZZLE CAPACITIES, GAL. PER MIN 
Pipe size 
of nozzle — Pressures on nozzles, lb. per sq. in 
inches 6 6 7 9 10 10 
2 ae | 60 65.5 70.5 75 7s 
+ 77 S5 92 9s 103 106 
; 115 125 133 140 1a 7 





stack which depends upon film and not — 
splash. After rebounding from the splasher 4 





disks under the small troughs, the water 
falls on to a number of inclined laths and aa hty |=] 
flows down them. At the lower end of 
each lath there is a V-notch through which 
the water passes and then falls on to the 
upper end of the next inclined lath, 
and so repeats the process till the bot- 
tom is reached. In the stack illustrated > 
the water flows over fourteen inclined 

laths, seven sloping in one direction 
and seven in the reverse direction. Each 
vertical set of laths is comparatively 1 ay SR 
narrow and the sets are so arranged 
that adjacent laths at any level are in- 
clined in the opposite direction. This 
alternate arrangement allows a free passage 
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for the air up the stack, the air having 
to move horizontally only the width of 
one lath when passing each lath. 

Towers are usually built over a tank Fic. 9 
varying in depth up to 6 ft., and the con- 
crete forming the tank has an important bearing upon the stability 
of the tower. Many local authorities in England stipulate that a 
structure such as a natural-draft cooling tower shall be able to 
withstand a wind pressure of 30 Ib. per sq. ft., and do not con- 
sider that this condition is met unless the resultant of the hori- 
zontal wind pressure and the weight of the tower and the con- 
crete tank to which it is securely attached passes through the 
middle third of the base. The original article shows how these 
magnitudes are computed. 

The author presents some facts, however, which would indicate 
that this regulation is excessively stringent, and believes that 
there would probably be an ample margin of safety if the resultant 
of the wind pressure and weight of tower and tank passed through 
the middle half of the base with the tank empty, as the effect 
of the water which is usually in the tank would be to bring the 
resultant into the middle third. As regards the testing of cooling 
towers, it is necessary first to determine clearly the object of the 
test. Manufacturers usually guarantee that when the tower 
is dealing with a stated quantity of water per hour at a given 
temperature, it will reduce the temperature by a definite amount 
under specified atmospheric conditions; and if the object of the 
test is merely to ascertain whether or not this guarantee of per- 
formance has been maintained, the test is quite simple and very 
few tests on cooling towers pretend to do more than this. But 
if it is desired to test the tower completely so as to learn whether 
any improvement can be made, a much more detailed test becomes 
necessary, a matter which is briefly discussed in the original 
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temperature can be lowered to within 12 or 13 deg. fahr. of the 
dry-bulb air temperature; third, that with 20 to 30 per cent relative 
humidity the water temperature can be lowered about 8 deg 
fahr. below the dry-bulb air temperature; and, fourth, that the 
loss of water is usually about 6 per cent. 

To compute the temperature reduction which can be effected 
by a spray-nozzle installation, the following formula can be used 
og (Ty + Te + 920)4— 16(T* -+ 460 

inte, 16(K X 10°) 

wherein all temperatures are in degrees fahrenheit and T tem- 
perature of cooled water after spraying, 7;=temperature of wate 
before spraying, 7,=(47~ + Ta)+5, Ta = dry bulb-thermometer 
or air temperature, and Tw =wet-bulb-thermometer temperature. 
K= aconstant = 5.1 for average installations operating at 619 Ib. 
water pressure, but it may vary from 4.4 to 5.7; it varies with the 
wind velocity and the pressure with which the water ts foreed 
through the spray nozzles. 

To determine the probable temperature reduction in any locality 
the average data for this locality have to be consulted. They may 
be found for a number of places in a table in Power Plant Engineer- 
ing, Apr. 1, 1921, p. 361. 

Recooling by spray nozzles may be done in one stage where a 
cooling of 20 to 30 deg. fahr. is sufficient, or in two stages where a 
greater range is desired. 

The spacing of the nozzles depends mainly upon their design and 
size. Centrifugal nozzles of 2-in. size are usually spaced about 














S to 10 it. from center to center, and larger nozzles may be set 
proportionately further apart. 

A typical installation, spraying 4800 gal. per min., consists of 
nine rows of nozzles with eight nozzles in each row. Thus each 
nozzle sprays 4800 + (9 & 8) = 66?/; gal. per min. The rows 
are 20 ft. apart and the nozzles are spread 13 ft. between centers. 
\ 2-in. nozzle (Table 2) at a little over 7 lb. per sq. in. water pressure 
would meet these requirements 
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Sprav fountains should be wind breaks in 


winds. They may bx 
The powel required to operat 


surrounded by orde) 
» avoid excessive water loss during heavy 
cated on power-house roofs 
pray fountain in connection with the steam-condenser equipment 
eldom exceeds 1.5 to 2 per cent of the main engine power, and thy 


lating pump may often be used to deliver the water direct] 
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the nozzles, however, be done where barometric 


which cannot, 
used. (Power Plant Engineering, vol. 25, no. §, 


| 1), 1921, pp. LOS $10, q figs., pd 
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Hanpiuine 9000 Tons Down 4 1.6 Per Centr Grave. Descrip- 
i of methods by which a 70-car train with automatic straight air 
akes can be successfully controlled on the Norfolk & Western 
ailway over comparatively heavy grades. 
On the Elkhorn section, one of the worst sections of the Norfolk 
Western Railway, as far as grades are concerned, the handling of 
al trains has been simplified by electric traction which permits 
ne control of train movements down a 2 per cent grade by regener- 
tive braking. For the rest of the line steam operation still ob- 
ins and the problem of train control is an important one, par- 
ularly so as the Norfolk & Western uses high-capacity cars, and, 
tact, ranks as a pioneer in their introduction. At the present 
‘ime, for example, the railroad is completing the construction of 
000 gondola cars of 100 tons capacity, which is a considerable ad- 
ince in the development of the high-capacity car. (These cars, 
re equipped with an entirely new type of six-wheel truck.) 
As regards braking, they are equipped with automatic straight 
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air brakes and the test train weighing approximately 9000 tons on 
a run from Bluefield to Roanoke is described in the present article. 

This train was made up to include the Norfolk & Western all- 
steel dynamometer car equipped to record graphically the brake- 
cylinder pressure, the train-line pressure and the auxiliary reservoir 
pressure on the dynamometer car, and also to record the exact 
amount at which brake-cylinder pressure built up to and dropped 
below 15 Ib. on the first, twenty-seventh, fifty-third and seventieth 
car back of the dynamometer car. 

During the test run the chronograph also recorded various facts 
and it noted 
that on the test run the maximum pull of the single Mallet locomo- 
tive attached to the head of the train exceeded 120,000 Ib 


several occasions the locomotive cle veloped more th in 2500 hp at 


such as the drawbar pull of the locomotive, may be 


and on 


speeds between 15 and 20 m.p.h 

The tests are of great interest and cannot be described in detail 
because of lack ol space, 

The most interesting of the standing em rgencyv tests Was con- 
ducted as follows \ 2-!b. reduction was made, then the valve was 
lapped for 20 sec., after which the brake valve was thrown in emer- 
gency position for one minute. In this test the brake evlinder on 


the first car developed 15 Ib. pressure after the service 
ipplication, while the seventieth car developed the same pressure 
20.3 sec. later The recorded 


on the dynamometer car with a 20-Ib. service reduction was 29.7 lb., 


maximum brake-cylinder pressure 


vhereas with subsequent emergency action pressure of 56.5 Ib. 


was developed in the brake cylinder. Upon completion of this 
test the first car released in 9.5 sec. after the brake valve was 
placed in full release, and the seventieth car released in 122 see. 
fter the first car released. 


The action of the graduated release, which is one of the important 
characteristics of the operation of the automatic straight all brake, 
has been carefully and it 


proved to be possible to handle the train down the ste¢ pest grades 
] 


tested and successfully demonstrated, 


inder perfect control 
On the whole, within eight hours the train effected a gross ton- 
mileage output somewhat in exces of 900.000 without a hitch, 


the state of 
as well as of the braking 
equipment. (Railway Reriew, vol. 68, no. 14, Apr. 2, 1921, pp. 
915-521, 9 figs., deA 


which may be taken as an interesting indication of 


development of the modern locomotive 


REFRIGERATION 


COLUMBIAN FLASK STEAM CONDENSER, 
denser said to be 


Description of a 
extensively used in ice-manufacturing p'ants. 
The steam enters at the bottom of the head of the condenser into 
the first or reboiling compartment formed by baffle plates. It 
travels then through the entire length of the condenser, ascending 
into the next compartment, back through the full length of the con- 
denser, again ascending into the next compartment, until it reaches 
the top compartment at the end of which is provided a small opening 


cone 


for the escape of foul or gassy steam, the two in the center being 
the main condensing compartments. 

The distillate travels back over the baffle plates, descending to 
the bottom of the condenser in the same manner in which the steam 
traveled as it ascended over the baffle plates. This distiilate re- 
boils on its way back to the bottom of the condenser and is finally 
carried off through the distilled-water outlet in the bottom of the 
condenser down into the ice cans below, where it is finally frozen 
into ice cakes. 

The steam entering at the bottom of the condenser is generally 
from 218 to 220 deg. fahr. with a pressure from 1/2 to 1 lb. The 
cooling water, which is evenly distributed over the outside of the 
condenser, is usually from 90 to 100 deg. fahr. The hot steam 
passing back and forth up through the condenser meets the distilled 
water and reboils it so thoroughly that by the time the distillate 
reaches the bottom of the condenser in the reboiling chamber, there 
is no further need of a separate reboiling, yet the temperature in 
this lower compartment is at about 212 deg. fahr. 

Columbian flask condensers are made mostly by hand. The 
rivets are finished from the inside in order to leave a smooth surface 
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on the outside as a protection against the quick collection of alkalis 
and minerals that are found in the water. They are usually 
equipped with a 4-in. steam inlet and 2-in. distilled-water outlet, and 
an additional small outlet in the end of the condenser near the top 
for the escape of foul steam. (Refrigeration, 28, no. 2, Mar. 
1921, p. 39, 1 fig., d) 


SHIPBUILDING 


An EntTireLty ELeEctRiCALLY WELDED VesseEL. Last December 
at the works of the Electric Welding Company of Gothenburg, 
Sweden, the first electrically welded ship built in that country 
(the second on the European continent) was launched. The boat 
has a flat bottom which extends at both ends right up to the water 
line. The total length of the vessel is 52 ft. 6 in., breadth 13 ft. 
1'/,1n., molded depth 7 ft., and draft 3 ft. 6 in. 

The propelling{ machinery consists of seml-Diesel oil engines 
intended to drive specially constructed generators for electric 
welding and air compressors, The boat is to be employed along the 
seashore for carrying repairs to ships. 

Rivets are practically absent and the sides as well as the bottom 
are smooth and glossy as if cast in one piece. The boat was built 
under special survey of Lloyd’s Register, Bureau Veritas and the 
Swedish Government Inspection. The engine-room skylight is the 
only part of the whole ship that is made removable, bolts having 
been used, 

The first entirely welded ship on the Continent was built in 1919 
at Caen, France, and is now stationed in the harbor of Le Havre. 
It was built by a French autogenous welding company and is to be 
used for the same purposes as the Swedish ship. (Varine EF) 
neering, Vol. 26, no. 4, Apr. 1921, p. 277, 1 fig., d) 


{t- 


SPECIAL PROCESSES (See Engineering Materials 


STEAM ENGINEERING (See. also 
Materials) 


Engineering 


DEVELOPMENT OF THE STIRLING BorLer. The original Stirling 
boiler consisted of a single upper or steam drum and a mud drum, 
water tubes being expanded into the steam drum and forming drop 
tubes closed at the lower ends. When the boiler was placed in 
service, trouble developed through the burning of tubes at the 
bottom ends. 

The first modification was to increase the number of drums by 
installing two steam drums instead of one. Then a third steam 
drum and structural-steel supports were added and other improve- 
ments made. Some seven or eight years later the water columns 
were connected to the center drum, in which location a true water 
level was indicated. 

During the last 15 vears there have been numerous changes made 
in the Stirling boiler, either in the effort to meet special and unusual 
operating conditions, or as a result of improvement in detail of 
design and construction. The principal improvements in design 
have been: 

1 All steel drums are now placed on the same level, the same 
being taken from the rear steam drum, this being done largely in an 
effort to overcome priming troubles arising under certain conditions 
of feedwater. 

2 Protection at the rear steam drum is given by a baffle carried on 
the front tube of the rear bank which is expanded into the center 
drum. 

3 An arrangement of tubes circumferentially on the mud drum 
has been provided such as to give a larger superheater chamber, 
which is important when higher superheats are desirable and which 
also gives a better access of the superheater headers and handhole 
caps. The sizes and types (‘‘classes’’) have also been standardized 
in a manner to reduce the number manufactured. 

A section through one of the new classes is shown in Fig. 13. 
(Power, vol. 53, no, 16, Apr. 19, 1921, pp. 632-634, 7 figs. dp) 


THERMODYNAMICS 
Thermodynamic Cycles of Internal-Combustion Engines 


THERMODYNAMIC CYCLES IN RELATION TO THE DESIGN 


AND 
Future DEVELOPMENT OF INTERNAL-COMBUSTION 


ENGINES 


ENGINEERING VoL. 43, No. 6 
Prof. Wm. J. Walker. A discussion of the various thermodynamic 
cycles and factors affecting the design of internal-combustion en- 
gines. The author claims that the outstanding feature in the ther- 
modynamics of the internal-combustion engine distinguishing it 
sharply from that associated with steam practice is the necessary 
inclusion of the variable specific-heat factor in all fundamental, 
analyses. 

He classifies various engine types on the basis of the following 

three factors: 

1 The method of iqnition employed to initiate combustion. This 
more or less determines the combustion efficiency of the en- 
gine. 

2 The method of operation emploved to carry out the thermody- 
namie cycle of the engine. This more or less determines the 
mechanical and volumetric efficiencies of the engine 

3. The thermodynamic cycle to which the working fluid is sub- 
jected. This more or less determines the thermal efficiency 
of the engine. 

Of these three the third is the one discussed in particular detail. 

Figs. 14 to 16 illustrate the classes into which thermody namic evel - 
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NEW CLASSES OF THE STIRLING 


BolLer. 


may be divided. In Fig. 14 the full-line diagram to the left represents 
the constant-volume combustion cycle (C.V. Cycle) with compres- 
sion-volume expansion. This is the standard cycle for most modern 
engines. With the dotted portion of the diagram included in the 
full-line left-hand portion, the figure represents the C.V. Cycle 
with extended expansion. So far as the author is aware, there are 
no engines in existence operating on this cycle at full load. The 
entire diagram represents the C.V. Cycle with complete expansion. 
This is the eyele of the well-known Atkinson engine and also of the 
Humphrey pump. 

Similarly Fig. 15 represents the constant-pressure combustion 
cycle (C.P. Cycle) with the same three divisions according to ex- 
pansion. The first division represents the Diesel-engine cycle, the 
second has no counterpart in past or existing practice, while the 
third is typified by the Brayton gas-engine cycle. 


ig. 16 represents the class of cycle on which engines, such as the 
Blackstone oil engine, are operated, and is here called the dual com- 
bustion cycle (D.C. Cycle), the heat being imparted some at con- 
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stant volume and the remainder at constant pressure 
is also divisible as before into three sections according to degree of 
epansion. 

As regards the e tuthor defines them in 


terms of the ratio of the pressure at the end to the pressure at the 


ymbustion proc sses The 


beginning of constant-volume combustion (a), and the ratio of the 
volume at the end to the volume at the beginning of constant  pres- 
sure combustion (p In this connection the author claims that it 
is incorrect to presume that the efficiency of the constant-pressurt 
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CVE the rety Ihy vdver ely affected by the dditio 
I { consta volume, as for instance when a small quantity 


il burned at constant volume is used to facilitate the coml ustior 
heavy tar oils. The discussion of this subject is very interesting 


t cannot be abstracted here owing to lack of space. 

Referring again to Fig. 16, the author believes such a method of 
idditional fuel injection constitutes really an extension of the fuel 
combustion eycle and sees in this cyele the possible way of ulti- 
mately adopting the Diesel evcle to automobile and aero engines. 


\s regards the subject of variable specific heat, the autho 
states th: 


at the question as to how much of the variability of specific 
is apparent and how much is real does not greatly matter for 


present purposes, and for all practical purposes it is sufficient to 
mulate the closely approximate law that the “apparent” specific 


heat varies directly with temperature. 


He further comes to thi 

nclusion based on various recent experiments on air-cooled and 
water-cooled engines that the brake thermal efficiency actually 
realized approaches, according to perfection in design, to a theo- 
retical minimum which is identical for all types of engines operating 
on the same thermodynamic cycle and is independent of engine 
speed. 


The conductivity of the cylinder walls affects brake thermal ef- 


This cycle 
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ficiency, the author admits, but he believes that this d ition | 

brake thermal efficiency is due wholly to a din imeti 

efficiency. 

The re lations between the me in effective pre ssures, the maximu 
pressures and the efficiencies of the various cycles are discussed i 
considerable detail and illustrated by curves. This part is not 
able for abstracting 

\s regards the subject of regeneration, a belief is expressed 
the raising of steam by means of the waste heat of an engine ( 
utilizing this steam in a high-efficiency steam engine or turbine i 
the best and 1 { pr icticable method of Increasing erall ¢ 
heiencies 

Some recent work carried out at the Manchester College « 
lechnology by research student, R. Koivulehto, in « inction 
with the author, on the effect of water injection on the heat dist: 
bution in a gas-engine cylinder, has resulted in the determinati 

ctual quantitative values relating to the amount of heat divert 

rom the jackets to the exhaust per pound of water injected p 
brake hor eda 

In connect vith this, the follow reg ! Cc! 
iggested, « peri ntal figures | Ing Lali 1 in ¢ I 

ie: The proposal is that by running a multi-eylinder « e 
maximum Cle} dual e n evel tf compr rat 
r 9 1. indicated thern efficient r 40 ent 
wossible By tio! large pre , et hye 

| be divertes ( t, re y eX 
rati low te y ture and ¢ 1) t} 
rig } t eontai lin tl 1¢ \ssu "0 r ! 
heat to be utilized in g len R 
the t | erall efhicienc ld be 

1) per cent, and this without t introd 
eam ising plant Tl water | ction would K¢ 

down the flame temperatures « he DA 

The following figures are typical of th ilt 
ibove-mentioned water-injection experi t 
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Che paper is followed by a highly inter g is "\ hu 
rtunately cannot be abstracted owing to limited Phe 
Journal of the Institutio Vi il Engineers, no. 10, 1920, Fel 
1921, original paper pp. 1235-1258, 12 figs.., nad nm pp 
125S 1311, illustr ited, eA 

VARIA 

ApopTION OF Com oRY Use « roe Mi Ic SYSTI 
WEIGHTS > Measures IN JAPAN, Ch.-Ed. Gui \ 1 
gram has been received from Shirio Kikkavw Director « e Bu 
reau of Weig! nd Measures, in Tok t ie effe 
Japan se pp rit ent ! i= ssed law 1 KI 4 rie ™ t 
vstem of weight 1d measures ¢ ympulsor 

In this connection it is recalled that th f the ! 

Japan | s been legal since Jan. 1, 1893 t which time 4 
Japanese units, shaku and kwan, were respectively fixed 10 3 
of a meter and 15 4 of a kilogt im. 

In China the us metric units has been permitted LOOS 
and in 1913 a bill was introduced in parliament to make its us 
compulsory but has not yet been passed Phe ime. situatic 
exists in Siam Comptes Rendus des Séances de UA 
Sciences, vol. 172, no. 13, Mar. 29, 1921. pp. 795-796, g 
WELDING (See Shipbuilding 

CLASSIFICATION OF ARTICLES 

(Articles appearing in the Survey are classified as ¢ compat 
/ descriptive; e experimental; g general: h historical 
matical p practical statistical; ¢ theoretical. Articles of especi 
merit are rated A by the reviewer. Opinions expressed tl 
of the reviewer, not of the Society. The Editor will be pl d 
to receive inquiries for further informatio: connect wit 


articles reported in the Survey. 
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ENGINEERING RESEARCH 


A Department Conducted by the Research Committee of the A.S.M.E. 


Research at Michigan 


Prof. A. E. White, Director of the Department of Engineering 
Research at the University of Michigan, has recently pre- 
sented a paper before the Detroit Section of the 8.A.E. on Re- 
search—The Bond between the University and Industry. This 
has been issued as a bulletin by the University. 

Professor White explains the plan of work at the University in 
engineering research. The control of the Department is in the 
hands of two committees, one known as an Administrative Com- 
mittee, consisting of the Dean of the Colleges of Engineering and 
Architecture, the Director of the Department of Engineering 
Research and the heads of the various departments in Engineering 
and Architecture; and the second as the Advisory Board and 
consisting of one hundred men selected from various industrial 
centers of the state. The Executive Committee of seventeen 
members of the Advisory Board transacts the largest portion of the 
work of the Board. 


Research Resume of the Month 


A—Researcu RESULTS 
The purpose of this section of Engineering Research is to give 
the origin of research information which has been completed, 
to give a résumé of research results with formulas or curves where 
such may be readily given, and to report results of non-extensive 

researches which in the opinion of the investigatcrs do not warrant a 

paper. 

Aircraft Al-21. Air Prope.ters. Prof. W. F. Durand and E. P. Lesley 
completed in January 1921 an investigation covering the technical 
characteristics of performance of 12 model propellers in “yaw,” that 
is, with the wind stream oblique to the direction of the shaft and es- 
pecially when such angles of obliquity are large as in the case of heli- 
copter flight with the propeller serving for both sustentation and 
traction. Each model was tested at obliquities of 90, 85, 80, 70 and 
60 deg. and at wind velocities of 30, 45 and 60 ft. per see. and for 7 
to 10 rotative speeds relative to each wind speed. The data were 
reduced to coefficients C; and C: defined by the equations 

oT = (C, AN? D4 

gq = C, AN? Ds 
and these are plotted on an axis of V/ND, where T =thrust, Q = torque 
A=density of air, N=r. p. s., D=diameter, C,;=thrust coefficient, 
and C,=torque coefficient. 

Address Prof. W. F. Durand, Leland Stanford Junior University, 
Stanford University, Cal. 

Aircraft A2-21. Aix Propetiers. Prof. W. F. Durand and E. P. Lesley 
completed in December 1920 an investigation covering the technical 
characteristics of ten forms of model propellers at a series of air speeds 
relative to r.p.m. and included in the determination of the thrust and 
torque coefficients and efficiency. The thrust coefficient C, is defined 
by the equation g7=(C,A4 V? D2. The torque coefficient C, is defined 
by the equation gQ=(C.,AV:D:, where T=thrust, Q=torque, 4=den 
sity of medium, V =speed, and D=diameter. 

Address Prof. W. F. Durand, Leland Stanford Junior University 
Stanford University, California 

Apparatus and Instruments A5-21. CavorimetTerR. (see Heat AS-21 

Automotive Vehicles and Equipment A3-21. ComBusTION PrRopvuctTs 
Report No. 2225 of the Bureau of Mines on gasoline losses due to 
incomplete combustion in motor vehicles, by A. C. Fieldner, A. A 
Straub and G. W. Jones, is an abstract of a paper read before the 
8S. A. E. in January 1921. The investigation was made for the purpose 
of caring for the ventilation of the vehicular tunnel under the Hudson 
River. The report shows the results of tests extending over ten months 
and compares the results of these tests with previous tests, giving 
diagrams and charts. Curves giving various important data are also 
included. The tests on 101 passenger cars and trucks of various 
capacities give the following results: 

1 Automobile exhaust gas consists of carbon dioxide, carbonm on- 
oxide, hydrogen, hydrocarbons, oxygen, nitrogen and water vapor, 
the relative proportions of which vary greatly depending on carburetor 
adjustment, degree of atomization, compression and other elements. 

2 The important constituent of exhaust gas regarding tunnel 
ventilation is carbon monoxide. Physiological tests show that the 
maximum allowable concentration for an exposure of one hour is four 
parts in 10,000. 


3 The carbon monoxide varied from 0.5 to 14.0 per cent in passenger 
ears and speed trucks on level grades at from 15 to 20 miles per hour 
iveraging 7 per cent. With 1!'4 to 5-ton trucks at 10 miles per hour the 
iverage was 7.3 per cent. The average percentage of carbon monoxide 
corresponds to an air-gasoline ratio of 11.8 This is slightly richer 
than that required for maximum power Maximum power mixture 

12.5; maximum-thermal-efficiency mixture, 16.0; complete-com 
bustion mixture, 15.4 

t The larger percentages of carbon monoxide are produced when the 
throttle is nearly closed or when the car is standing with the engine 
idling. The largest quantity of carbon monoxide is produced when the 

s consumption is greatest, as when car is accelerated or running 


up grades. 

5 Completeness of combustion varies directly as the percentage 
of carbon dioxide in the exhaust gas and inversely as the percentage of 
carbon monoxide. For constant carburetor adjustment combustion is 


more complete when the motor is operating under full load at normal 


speed The primary tactor In completeness of combustion appears 
to be carburetor adjustment. The efficiency of combustion varies 
from 50 to 95 per cent, the average being 70 per cent 

6 The combustible gas in the average automobile exhaust contains 
30 per cent of the total heat of the original gasoline This means a 
loss of $400,000,000 per vear on the consumption of gas in 1019 with 


gas at 33 cents per g wllon 
7 The majority of motor cars and trucks operate on a rich mixture 
suitable for maximum power but wasteful for gas econom 


S The average motor-car carburetor is set for winter operation 


ind not changed in summer. This is shown by the highest percentage 
of carbon monoxide and richer mixtures found in summer tests 

% The public should realize the saving resulting from the use of lean 
mixtures. Taxicab and trucking companies could well afford to en 


ploy chemists to make regular control tests 
Address Director, Bureau of Mines, Washington, D. ¢ 


Bo s Al-21. Evarorators. <A study of measures to reduce the effects 
of priming in evaporators was the subject of a thesis completed by 
D. K. Dungan and H. Stewart. Address Prof. W. F. Durand, Leland 
Stanford Junior University, Stanford University, Cal 

Cement and Other Building Materials AS-?1. ToLerance or Coanrst 
AGGREGATE UNper !), In. The Experiment Station of Purdue Uni 
versity has made experiments on the properties of Indiana sands 
and gravels sieved to different gradings of size During the last two 
veurs the results show that 20 to 30 per cent of the coarse sand which 
passes over with the pebbles may be allowed to remain in the coarse 
iwyregate without detriment. The report is published by the Ameri 
can Concrete Institute February, 1921 Address Dean A. A. Potter, 
Engineering Experiment Station, Lafayette, Ind 

Fuels, Gas, Tar and Coke A8-21. Continvovus CaLornimetrer. See Heat 
AS-21. 

Fuels, Gas, Tar and Coke A9-21. Tuirp Semi-Annvat Moror Gas 
GLINE SurveEY. Report No. 2220 of the Bureau of Mines gives the 
third semi-annual motor-gasoline survey made in January 1921 
One hundred and fifteen samples were collected and analyzed 
from nine cities. The difference between the averages for the nine 
cities in this survey and the seven cities included in the 1920 survey 
is very slight. The analysis of the distillation curves shows that the 
curve is slightly below the Federal Specifications until the 85 per cent 
point is reached, when it rises slightly above. Tae aversge results 
from the nine cities are as follows: 

Specific gravity (.744 
Baumé degrees 58.3 
First drop 113 deg. fahr 
20 per cent - 197 deg. fahr 
50 per cent 261 deg. fahr 
90 per cent 377 deg. fahr 
End point 131 deg. fahr 
Average boiling point 264 deg. fahr 
Percentage recovered , 15.9 
Address Bureau of Mines, Washington, D. ¢ F. G. Cottrell 
Director. 
Glass and Ceramics A2-21. Crramic INpustry. Report No. 2212 by 


D’Orsay A. Lyon to the Bureau of Mines outlines the investigation 
made by the Ceramic Station of the Bureau at Columbus, Ohio. The 
work of finding bond clays for graphite crucibles and the investigation 
of foreign and domestic graphites is almost complete. The Station 
is working on dolomite refractories for furnace linings. The work of the 
Station is to produce brick which will not disintegrate in storage or 
when placed in furnace. It is also working on white pottery clays and 
Ohio fire clays. Address Director, Bureau of Mines, Washington, D. C. 


Glass and Ceramics A3-21. Dissotvep Gases in Guass. Dissolved gases 
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in glass is the subject of Bulletin No. 118 of the Engineering Experi- 








June, 1921 


ment Station of the University of Illinois. The investigation was 
made by Prof. Edward W. Washburn, Frank F. Footitt, and Elmer N. 
Bunting. The investigation shows that 

1 All varieties of glass in the finished state contain dissolved gases. 

2 The amount of this dissolved gas is sufficient to cause the glass to 
effervesce violently if the pressure upon it be suddenly reduced while 
it is in a fluid condition. 

3 The amount and composition of the dissolved gas vary greatly 
with the type of glass and the details of the melting and fining pro- 
cedures 

4 In the three types of industrial glass examined the volume of the 
dissolved gases (measured under standard conditions) varied from 0.2 
to 2 times the volume of the glass itself. 

5 Carbon dioxide, and nitrogen 
amounts in the gas. 

In addition, as a result of this experimental work a convenient 
apparatus for measuring and analyzing the dissolved gases was de- 
veloped, and an 


oxygen, were found in varving 


improved type of vacuum furnace for the manu- 
facture of gas-free glass was constructed. 

The paper gives a number of figures showing the apparatus used 
ind the method of procedure. Price 20 Address Director, 
Engineering Experiment Station, University of Illinois, Urbana, III. 

Heat AS-21. Recorpinac Cavtortmeter. Technical Paper No. 2 of the 
Fuel Research Board under the Department of Scientific and In- 
dustrial Research of Great Britain has been issued. It is a Report on 
the Simmance Total-Heat Recording Calorimeter by Thomas Gray 
and Alfred Blackie. It contains a record of the operation of this 
instrument on town gas during five months with occasional adjustments 


cents 


During the second period the instrument was supplied with coal gas 


and water gas in order to check the accuracy of the gravity governor 
when subject to rapid and extreme changes of density and 


lables 


calorific 


ilues of results and curves illustrating the experiments are 


ilso included. Obtained at 10!.d. from H. M. Stationery Office. Im- 
perial House, Kingsway, London, W. C. 2. 
Heat A9-21. THerMOMETERS The Bureau of Standards requires that 


partial-immersion thermometers be used for work in which the ther- 


mometer is not completely immersed Few willing to 


make stem corrections for full-immersion thermometers when partially 


people are 


immersed The advantages of total and partial immersion ther 
mometers are given in the Journal of Industrial and En vines nga Chem 
try for March 1921 Address Ss. W Stratton Director, Bureau 

of Standards, Washington, D. C 

l al-Combustion Mot 1/-?1 ComMBUsTION Propucts. See Auto- 
mot Vel l i } sipment Aj-21 

Vachir D | SHRINK Frits The Bureau of Standards has 
investigated the feasibility of making shrink fits on so-called bod 
} 


ound bolts by contracting the bolts by using liquid air or by expand- 
ng the bolt by the use of an explosive within a small hole in the center 
{ the bolt, the bolt having a sliding fit in the hole. The results of the 
investigation showed that with 1/1000in. over size for a evlindrical pin 
mtracted by liquid air the 
equal to 2150 |b 


withdrawing frictional resistance was 


in explosive charge the frie- 
Address, S. W 


per sq. in., while with 


tional resistance was equal to 21SO lb. per sq. in. 


Stratton, Director, Bureau of Standards, Washington, D. C. 
Vachine Design A2-21. Screw Tureaps. The report of the National 
Serew Thread Commission has been issued as a Miscellaneous Publi- 
ition No. 42 of the Bureau of Standards and is obtainable from the 


Superintendent of Documents at 15 cents per copy. It was abstracted 
in MecuanicaL ENGINEERING during June and July 1920 

Petroleum, Asphalt and Wood Products A4-21. ASSAYING OIL SHALES 
\ convenient and reliable retort for assaying oil shales is the subject 
f Report No. 2229 of the Bureau of Mines by L. C Address 
Director, Bureau of Mines, Washington, D.C 

Properties of Engineering Materials A3-21. Puysica. 
Jureau of Standards has issued Circular No. 101 which is obtainable 
from the Documents. It presents in readily a 
essible form the best available data on the strength and related prop- 
erties of materials. Address S. W. Stratton, 
Standards, W ashington, D.C 


Kerrick. 
PROPERTIES Phe 
Superintendent of 


Director, Bureau of 


Refrigeration A2-21. Prorertirs of Ammonta. The Bureau of Stand- 
irds has recently completed a set of accurate measurements on the 
thermal properties of ammonia The work completed is sufficient 


wv the preparation of a table of properties, and such a table has been 
The results do not differ greatly from 
The properties, of superheated ammonia 


ssued in mimeographed form. 

the tables now in general use. 

have not been investigated to a sufficient amount for the construction 
of a table. This will be done. Address S. W. Stratton, Direct r, 
Bureau of Standards, Washington, D. C 

Road Materials and Equipment Al-21.) Stare Dust in SuRFAcE MIXTURES 
Report No. 2230 by Oliver Bowles tests that prove the 
feasibility of using slate dust as a portion of the mixture used for the 
surface of asphalt roads. The tests suggest the possibility of this 
application and indicate that the use of slate flour as a filler would 
result in improved highways and would utilize the waste from slate 


describes 


quarries. Address Director, Bureau of Mines, Washington, D. C. 
Steam Power Al-21. CavortmeTer Sampiina Tuses. See Apparatus 
and Instruments A4-21, MECHANICAL ENGINEERING, May, 1921. 


Ventilation A2-21. Dust in Arr. Report No. 2214 by 8. H. Katz to the 
Bureau of Mines is on the subject of the dust in the air of granite- 
working plants. To determine the dustiness three methods were 
used, two of which involved catching the dust particles from a volume 
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They 
Other samples of dust were obtained 
by filtering 15 cu. ft. of air through a layer of granulated sugar held 
in a glass tube. The sugar retains the dust After this the sugar is 
dissolved in pure water and a small portion of the water is examined 
microscopically. The entire sugar solution is then filtered through a 
pure paper, and after burning off the paper the dust is weighed on a 
delicate balance. 


of air at high velocity on a sticky-coated glass plate were 


then counted under a microscope. 


The dustiness of the air is finally expressed in mil- 
lions of particles per cu. ft. and on a weight basis in milligrams per 
eu. ft. Address Director, Bureau of Mines, Washington, D. ¢ 

B—RESEARCH IN PROGRESS 
The purpose of this section of Engineering Research is to bring 
together those who are working on the same problem for coéper- 
ation or conference, to prevent unnecessary duplication of work, 
and to inform the profession of the investigators who are engaged 
upon research problems. The addresses of 
are given for the purpose of correspondence. 
Air B3-21. Air Fiow 


these investigators 


The nature of the static pressure changes near 
the outlet of tubes to check results which show a region of stati 
pressure below the atmosphere, extending back into the tubes and 


depending on the average velocity of the air; and the static pressure 
drop along various-shaped tubes, particularly those having an oblong 
for various velocities of air, are the 
investigation in the Research Department of the West 
inghouse Electric Manufacturing Pittsburgh, Pa 
Address C. E. Skinner, Manager. 


cross-section with circular edges, 
subjects ot 


and Company, 


Electricity, General B1-21. Contacr Reststanct Contact resistan 
of various metals under different pressures Address Prof. Paul 
Cloke, University of Arizona, Tucson, Ariz. 

Fuels, Gas, Tar and Coke B1-21. AvTomMoBILeE FUELS A study by Prof 
( A. Norman, Engineering Experiment Station, Ohio State Uni 
versity, Columbus, Ohio 

Heat B14-2 Heat TRANSMISSION The effect of air-cell asbestos as 
i pipe vering for hot-air pipes Research Department, Westinghouse 
Electric & Manufacturing Company, Pittsburgh, Pa Addre ( Di 
Skinner Manager 

Hydraulics B3-21. Stream Firow 1x EvLBows A stud { the tion 
drop due to the flow of steam through elbows Addr A. M. Green 
Jr., Rensselaer Polytechnic Institute, Troy, N. ¥ 

Vetallurgy and Metallography B7-21 DeTECTION OF CopreR SULPHID! 
Ores BY THE Use or Aupto FREQUENCY CURRENT AND WAVES Ad- 
dress Professor Paul Cloke, University of Arizon Tu n, Ariz 

Steam Power B1-21 FLOW OF STEAM IN ELBOWS A stud f the fri 
tional drop due to the flow of steam through elbows Address, A. M 
Greene, Jr., Rensselaer Polytechnic Institute, Tre N. ¥ 

Transmission B1-21 Ropes AND TACKLE The Engineering Experiment 
Station of the State College of Washington is preparing a short bulletir 
on the Care and Use of Ropes and Tackk Addres Dear H \ 
Carpenter, State College of Washington, Pullman, Wash 

Wats Sewage and Sanitation B1-21 Pires THAWING 4 bulletin on elec 
trical pipe-thawing outfits is being prepared by the Engineering Ex 


periment Station of the State College of Washingtor Addres Dear 


H. V. Carpenter, Pullman, Wash. 
C—RESEARCH PROBLEMS 
The purpose of this section of Engineering Research is to bring 
together persons who desire coéperation in research work or to 
bring together those who have problems and no equipment with 
It is hoped that those 
desiring coéperation or aid will state problems tor publication mn 


those who are equipped to carry on research. 


this section. 
4, Inorganic C1-21 


Chem f i 
caustic soda on commercial alloys such as cast iron is a pore blem for 


Fusep Caustic Sopa The action of fused 


which the Mathieson Alkali Works, Inc., at Niagara Falls desires c 
operation Address R. E. Gegenheimer, Chief Chemist 
Vetallurqgy and Vetallography C3-21 Fusep Cacstic Sopa Sao ( 


stry, Inorgar C1-21. 
D—Researcu EQuIPMEN’ 

The purpose of this section of Engineering Research is to give 
in concise form notes regarding the equipment of laboratories 
for mutual information and for the purpose of informing the pro- 
fession of the equipment in various laboratories so that persons 
desiring 
be done. 
University of Wisconsin 

sity ol 


special investigations may know where such work may 


D1-21. The Engineering 
Wisconsin has special equipment for testing pip« 
and complete equipment for air measurement, including a Thomas 
electric meter with a capacity of from 50 to 200,000 cu. ft. per hour, 
The is equipped for 
A 50-hp. Sprague electric dyna- 
arranged for the testing of automobiles. A 
monia compressor is available for research work on cold-pipe insu- 
lation. The laboratory is equipped with the following 

{ 28-hp. Foos engine for producer gas, city gas 


School of the Univer- 


coverings 


pitot tubes and thin-plate orifices. laboratory 

comparative tests of shaft bearings. 

mometer is 15-ton am- 

ipparatus 

kerosene and 
gasoline. 

\ 50-hp. cross-compound poppet-valve, Nordberg engin 
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\ 25-hp. semi-Diesel oil engine with various small steam engines 
and internal-combustion engines, including those for auto- 
mobiles 

Address Prof. A. E. Berggren, Asst. Professor of Steam and Gas 
engineering, University of Wisconsin, Madison, Wis. 
I} —RESEARCH PERSONNEL 
The purpose of this section of Engineering Research is to give 
notes of a personal nature regarding the personnel of various 
laboratories, methods of procedure for commercial work or notes 
regarding the conduct of various laboratories. 
lmerican Leather Research Laboratory E1-21. The American Leather 
Research Laboratory, 180 South St., New York, has been discontinued 
ind the work has been transferred to the College of Engineering and 
Commerce of the University ot Cincinnati. The Tanners’ Council 
of the United States is supporting research work of a fundamental 
nature and in the environment of a university where men are available 
who have specialized in colloids and physiological chemistry as well 
is bacteriology this work can be carried on advantageously. 
Address Prof. George D. McLaughlin, University of Cincinnati, 
Cincinnati, Ohio. 


Kansas State Agricultural College, E1-21. The Engineering Experiment 
Station is planning to print three bulletins: namely, 


1 Service Tests of Paints and Painting Materials 
2 Water Heaters in the Home 
3 Work of the Road Materials Laboratory 
Che Experiment Station is at work on the following subjects 
1 Heat Transmission of Insulating Materials 
2 Endurance Tests of Lubricating Oils 
3 Automatic Tests of Ventilators 
t Atmospherical Resistance t 
5 Tests of Belt Lacings 
6 Temperature Stresses in Rigid Pavement Slabs 
7 Wear Tests of Concrete 
S Road-Building Materials of Kansas 
9 Concrete in Highway Construction. 
In most of these investigations the work is well under way ar 


Movement of Motor Vehicles 


d 


many data have been obtained. 
Address Dean R. A. Seaton, Kansas State Agricultural College, 

Manhattan, Kar 

Vorth Carolina State College E1-21. The new Laboratory of Mechanic 
Engineering is about completed and equipment is now being installed 
lhe work is under the supervision of Prof. Wm. J. Dana, West Raleig! 
N.C. 

P ylvania State College E1-21. ENGINEERING EXPERIMENT STATION 
Che Experiment Station of Penn. State College has issued thirt 
bulletins up until May 1920. Of these four deal with cement, concret 


nd building construction, three with electric substances, five with 
heating and ventilation, and five with internal-combustion engine 
ind coals Address Director, Engineering Experiment Station, Penn 
State College, Pa 


University of Utah E1-21. Enxaineerina Experiment Station. The 
Engineering Experiment Station of the University of Utah has pub- 
lished thirteen bulletins up to December 1920 as follows 

1 Test of Utah Brick (out of print) 

2 Tests of Macadam Rock 

3 The Construction and Maintenance of Earth Roads 

t The Economical Design of Reinforeed-Conerete Beams 

5 Measurement of Flowing Streams. A Simple, Accurate Method 
of Using the Weir 


6 Leaching a Lime-Zine Ore with Acids 

7 Results of Experiments on Sewer Pipe and Drain Til 

S Patents Relating to Oil Flotation Processes 

9 Report of the Department of Metallurgical Research, State School 


of Mines, University of Utah, 1914, 1915, 1916 
10 Mine Sampling and the Commercial Value of Ores 


1] Descriptive Bulletin of the Department of Metallurgical Re irch 
University of Utah 
12 The Mineral Industry of Utah 
13 Extraction of Potash from Low-Grade Alunite. 
Address Director, Engineering Experiment Station, University 
of Utah, Salt Lake City, Utah 
University of Washington E1-21 ENGINEERING EXPERIMENT STATION. 
The Experiment Station at the University of Washington, Pullman, 


Wash., has issued the following bulletins 
How to Measure Water 
Sewage Disposal for the Country Home 
Water Supply for the Country Home 
Construction and Maintenance of Earth Roads 
Fuel Economy in Domestic Heating and Cooking 
Cost of Pumping for Irrigation 

Address Dean H. V. Carpenter, Pullman, Wash 


F’—BIBLIOGRAPHIES 


The purpose of this section of Engineering Research is to inform 
the profession of bibliographies which have been prepared. In 
general this work is done at the expense of the Society.  Pexten- 
sive bibliographies require the approval of the Research Com- 
mittee. All bibliographies are loaned for a period of one month 
only. Additional copies are available, however, for periods of 
two weeks to members of the A.S.M.E. or to others recommended 
by members of the A.S.M.e. These bibliographies are on file 
at the office of the Society. 


Steam Power F2-21. Stream Firow. Measurement of Steam Flow in Pipes 
A bibliography of 10 pages. Search 32907. Addre Arthur M. Greene 
Jr.. Rensselaer Polytechnic Institute, Troy, N. ¥ 

Petroleam, Asphalt and Wood Product F 3-21 FUELS Histor ind 
Properties of Petroleum Fuels \ bibliography of S pages. Address 
Arthur M. Greene, Jr Rensselaer Polytechr Institute rrov, N. ¥ 





CORRESPONDENCE 


: ’ : ' as 24 ‘ 
NONTRIBUTIONS to the Correspondence Department of MecHanicaL ENGINEERING are solicited. Contributions 
J particularly welcomed are discussions of papers published in th's Journal, brief articles of current interest to me- 

chanical engineers, or suggestions from members of The American Society of Mechanical Engineers as to a better 


conduet of A.S.M.E. affairs. 


The Engineer Cabinet Member 
To THE Epiror: 

It appears that engineering training should be an excellent thing 
in preparation for public life. An engineer is trained rigorously 
to avoid error, for a machine that is wrong cannot be made right by 
bluff, appeals to patriotism, censorship, or propaganda. He 
usually extends his training to his relations with his fellow-men, 
and I submit that the average engineer has less trouble with his 
subordinates than does any other class of men. 

But I question Mr. Miller’s comment in the April Mecuanicat 
I:NGINEERING that “Whether or not Mr. Hoover is to be followed 
by a long line of engineers in high and responsible positions, depends 
far more upon him and how he shall conduct himself during his 
term of office than upon anything or anybody else.” 

The more we examine it the more it appears that Mr. Hoover is 
an unusual engineer. He is more than a mining engineer ori ndus- 
trial engineer; he is a humanity engineer. He knows not only 
Americans but Englishmen, Frenchmen, Germans and others. Yet 





has engineering an old profession, been compelles to wait all these 
years for Mr. Hoover to blaze the way? 

If it is true that we have something that the world needs and has 
failed to get, the fault is ours. We have not been good salesmen. 

Recently an engineer presented an important report to a city 
council. His report showed careful preparation and he is a man of 
unquestioned ability. But his attitude was that “Facts, being 
established, leave no room for opinions, traditions or fallacies.” 
He knew they were facts but the council did not. He took little 
pains to sell the facts to the council. 

The human body is a machine, the ultimate achievement of the 
Great Engineer. It has a pump, with suction and discharge valves, 
that will run a hundred years without a stop. 

The human mind is a wonderful thing, but during the thousands 
of years of evolution it has been ingrained with mere opinions, fal- 
lacies and instincts of various kinds which are harmful today; and 
due to the facilities afforded by science and particularly by the 
branch engineering—it does widespread damage when it runs 
amuck, 
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All engineers must take hold. No one man can do it all. We 
must demonstrate that as a group Wwe can be trusted to show wr 
out of the present state of world affairs 


Joe R 


BELKNAP 
Lansing, Mich. 


Concerning Non-Scientific Management 


To THe Eprroi 

May I eall your attention to the heading of an editorial article 
in the April number of the Journal? This heading is A Place 
or N Scientific Management.” Personalh if seems to re 
that e of sucl heading as this in a scientific journal 1 ( 
What bad taste, to sav the least. The general impression one w d 
obtain | rending tl} rticle j it riance it! modern d 
vi d its use ournal th nding of MrEcHANK 
I;NGINEERING does not seem warranted 1 th certain 
+} , t method ggested are wo while. | if tl do fit 
parti plant to the | } dval e, the Ie! 
nad t I ( l 

SANFORD I. THOMPSON 


Production Minus Consumption Equals Capital 


Not Value 


In the Seer rin S 2 of the March i Mi 
CHAN I;:NGINEERING, reference W the formul ( 
| ( stomed to re lieve that production 
ml qual pital, 1 i d that it is by 
il ( ( metv i ct | 
r} ; john Stuart Mill is su ed ) 
l ( pt t Capital d sele 
i t] inding t Mr. | 
Mr. K Mr. Wolf. 
| whe 
inn per « Ap 1\ 
Ni | I t 1 
1 ! (lt Olt 
l l { Ms i i to ti tk { 
) | ' ? ert if 
U | | \ ened, unless w 
g d ginning again 
( I | i? | Ad = ‘ ‘ it li the 
ty ors. ete is t ( ged the bandit Vill 
g less hu into ctor in industrial production; (2 
( ty rts quote the Bolsheviki leaders as saving that (foreigr 
| is th olut the Russian chaos—they will produc 


i capitalized 

If Bolsheviki mean informed, those who haven't anv- 
hing, Mill’s principle of industrial philosophy seems mor 
fundamental than anything enunciated Mr. Polakov or Mr 
Korzybski, the Belsheviki at “binding time’ 
but not at conserving capital 

With a full appreciation of the brutalities and hardships of the 


put 


1 oS 


by 
tor successful 


are 


c listic system, I. would emphasize ‘‘conservation of capital’’ 
us the practical instrumentality for industrial and human advance- 
ment. always take 


anything that is to continue. 


Conservation mus precedence over service 


in This emphasizes, as the essence 
of the maligned capitalistic system, the idea of abstinence. 
Abstinence Factor 


and where this is high in 


Production minus Consumption gives the 

hservation of service or capital ratio), 
t nation, society or individual, power increases, and with it, happi- 
hess, which is the sensation of increase of power in any form or in 
iny field. 

Any 
tion of capital does not advance humanity—it may even weaken 
and destroy it. It is not sound industrial philosophy. 

Los Angeles, Cal. Davin H. Ray. 
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“service” or “time binding” which is not geared to conserva- 


December 1919, page 


Al 
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The Theory of Crowned Pulleys 


\ letter 


Png ‘WM 


received not long ago i H 
IK.NGINEERING raised the question to the the whi 
crown-faced pulley is used instead o raight ed pul wit 
flanges, and why flanged pulleys are not more gene or The 
matter was referred to various membet the Machine SI 
Practice Division of the Society and the theory | upon | 
them has be submitters letter from Ik. O. H L l, ( rl 

f that Divi \ letter v ilso i i Geo! \ 
| Spring \t eee 
\I Hoag lopire 
J if | 
Phi ( 
( f clin f gest d t 
ering | t] r tl trated | l,i 
| rg ted taper, 1 ing in t directi 
thi rhe point at which the belt first comes in conta 
h ted at D. If the belt is to} I 1 th 
pulle t « bing, that 1 ! G Li 
then th e FE would | to stretel ( 
pulley G r r t] t H 
D 
‘ 
| y 
| . 
z } y 
} 
¢G +H 
E re 
9 ! 
\s Het I. Eber It expre y 
| rr t ‘ 
| ] irs 1 ( ik 
, ( A rol go { 
elts and condi r whi r 
llanged pulleys are frequ ised t Insul 
th belt, generou van must be le 
ill not rub against the flange, and the ne t ( 
should be deep to prevent the belt from riding should it 
ontact with the pulley \ low-flanged p ill is absolutely d 
gerous, 
furthermore, members of the Machine Shop Practice Divi 
ll concede that flanged pulleys are much more expensive to ! 
ifacture and should be used only where it is impossible to apply 
crowned pulleys. From experience covering a period of 45 to 5 
vears, it is recommended that crowned pulleys be used whe 
possible 
IF. O. Hoa 


Worcester, Mass. 


The Properties of Steam 


lo THE EpITOR 

The review [ Professor Callendar’s Properties of Steam a 
stracted in the April issue MECHANICAL ENGINEERING from 
London Engineering, contains two surprising statements, which 
if true, place our American steam tables in an unfavorable light 
On page 259 occurs the assertion that “‘the elaborate tables com 


piled in America on the basis of German experiments and formulas 


t 
in 


are claimed 
work 
measured on the temperature-entropy chart 


Again on page 260, the test 


done Aa give n cycle should he the 


diagram.”’ 


fail to satisfy the test which consists 


in that th 
it be 
indicato 


wh the r 


same 


1 
or on the 





pass ee 


ar 





erred 


ee a 


414 MECHANICAL ENGINEERING Vou. 43, No. 6 


. aH Tdv] 4, 
* dT}, J aT), dz }? 


is mentioned and the statement is made that all tables based on 
the German formulas fail to meet this test, the discrepancy being 
as much as 20 per cent, and that the only tables that do sat- 
isfy the test are those based on Callendar’s work. 

We may assume that the statements in question originated with 
the author of the review in Engineering; for it is inconceivable 
that Professor Callendar could have shown such ignorance of the 
recent researches on the properties of steam. 

As pointed out in the preface to the Properties of Steam and 
Ammonia, a steam table should have two qualities, accuracy and 
thermodynamic consistency. While our older tables may be re- 
garded as fairly accurate, they lack consistency. To such tables 
the preceding criticisms are quite applicable. If, however, a table 
is calculated from a thermodynamically consistent formulation, 
the tests mentioned are automatically satisfied. There are at 
least two formulations, based on the German experimental data 
and not all on Callendar’s work, that are thoroughly consistent. 

It is easily shown that the Goodenough formulation satisfies 
this test which is asserted to be the exclusive property of Professor 
Callendar’s equations. Using Callendar’s notation, the fundamen- 
tal equation! from which the general expression for entropy is 


derived is 
/ - dT l 
“¢T J ar),@ 


To obtain the derivative (dp dT)¢, take 6 = constant and d@ = 0 


Then the equation becomes 


dT -” ] (=) j 
Ch = ( = ate 
T T\ar A 4) constant) 


T/ dv dp 
I\aT) \ aT ) ¢ 


which is the required expression for ¢p in terms of p, v, and 7’. 
The other criticism relates to the quality of areas on the tem- 
perature-entropy and pressure-volume planes. The point was 
forcibly brought out in a criticism of an American steam table in 
London Engineering, June 9, 1916. The heat turned into work 
in the ideal Rankine cycle is the difference H; — Hz between the 
total heats at the beginning and end of the adiabatic expansion. 
The work of the cycle is, however, given by the integral 
vdp consequently the first law requires the equality— 


J (HH, He) = J * vdp 
1 


If a table is not consistent, the two members of the last equation, 
as calculated from the tabular values, may show a considerable 
diserepancy. A table that has this defect may be justly criticized. 
In the case of any consistent table the two members of the equation 
are necessarily identical. To show the identity for the Goodenough 
formulation, take again the adiabatic relation (with dg = 0) 


aT _1f(dw\ | 
° - = dp 
“°° T =J\aT), 


T (dv 
al = — dp 
- J (=) : 


The total heat H being a function of T and p, we have— 


dH dH\ q 
- -_ Pp 
dH (FF ) d7 + +a 
dH 
= cpdT 
pdT + i ) av 


3 dv ) 4 (3) |: 
= — 4 ap 
J\dT}, dp Jy ' 


The equations? for v and H are— 


or 


or 


! Properties of Steam and Ammonia, G. A. Goodenough, p. 18. 
2 Properties of Steam and Ammonia, pp. 8 and 10. 


; BT (1 + 3ap') m 
—-c= — Sap'/? 
Pp a yn” 
Peater+2—is>” “ 


QT TT P( 1+ 2ap'’:) 4 F 1- Ho 


dv B L(Y 2 mn 
- Odp ) 
iv) ~. + Say a 
T {dv _ BT + (1 + 3ap' mn 
I\drjn Jp OP SF 
dH m(n+1) ( 
= (1 + sap'/:) —- A 
(ip ! sim" Jd 


T {dv dH 1 BT ae v 
ny + = (1+ 3ap — -~ ¢ 
J\dT) > r J Pp "" J 


Substituting vJ for the bracket in the preceding equation, the 


Hence 


result is 


1 
dH - vdp 
J ' 


and integrating with J constant, 


f vd p 


} 


J (i? H') 


By a similar procedure it may be shown that Professor Heck’s con- 
sistent formulation also satisfies these tests. 

From the reviewer's statement one naturally receives the im- 
pression that the satisfaction of these tests is dependent on the 
experimental data used. That is, tables based on the German 
experiments do not meet the requirements, tables based on Callen- 
dar’s experiments do meet them. Such an inference is entirely 
erroneous. The satisfaction of these tests is solely a matter of con- 
sistency. A table may, however, be consistent and yet grossly 
inaccurate; such, in fact, was Smith and Warren’s table based on 
Callendar’s earlier equations. 

In his latest work Professor Callendar has apparently discarded 
completely the Munich experiments. Whether in so doing he has 
improved the accuracy of his results is an open question. 


G. A. GOODENOUGH. 
University of Illinois, Urbana, Ill. 


In the method of flying recently proposed by Prof. Raimund 
Nimfuhr of Vienna, it is intended to imitate the process of flying of 
an insect, that is, to set up powerful reacting vibrations in the air by 
a series of very rapid strokes or beats. The underneath section of 
the wing will take the form of a flexible membrane, which will be 
set beating or pulsating by the action of pneumatic pumps alter- 
nately filling and emptying the air bags in the wing. These pulsa- 
tions can be made also, according to the theory, to propel a machine 
forward through the air by the wave-like motior. of the atmos- 
pheric vibrations they set up. Another essential feature is a flexi- 
ble extremity at either end of the wing, which, again by pneumatic 
action, can be made to extend or contract in imitation of the “reef- 
ing” of a bird’s wing. 


Rubber is a peculiar material, contracting when heated and ex- 
panding when cooled, and has been largely used for railway buffer 
and draw springs. An important property that comes into ques- 
tion in some classes of springs is not so much elasticity, as ordi- 
narily understood, but proof resilience, i.e., the energy which ¥ 
material can store when stretched up to the elastic limit. In that 
respect rubber far surpasses all other materials, a paper in the Feb- 
ruary 1921 issue of the Journal of Industrial and Engineering Chem- 
istry giving the following values for proof resilience in ft-lb. per 
cu. in.: Gray cast iron, 0.373; soft steel, 3.07; rail steel, 14.1; 
tempered spring steel, 95.3; structural nickel steel, 14.7; rolled 
aluminum, 7.56; phosphor bronze, 4.06; hickory wood, 122.5; 
vuleanized rubber, 14,600. Thus the spring steel has less than a 
hundredth of the resilience of rubber. 








WORK OF THE A.S.M.E. BOILER CODE COMMITTEE 


"THE Boiler Code Committee meets monthly for the purpose of consid- 

ering communications relative to the Boiler Code. Any one desiring 
information as to the application of the Code is requested to communicate 
with the Secretary of the Committee, Mr. C. W. Obert, 29 West 39th St., 
New York, N.Y 


The procedure of the Committee in handling the cases is 
follows 


as 
All inquiries must be in written form before they 
accepted for consideration. 
the Committee to all of 
interpretation, in the form of 


are 
Copies are sent by the Secretary ol 
of the Committee. The 
a reply, is then prepared by the 
Committee and passed upon at a regular meeting of the Committee 
This interpretation is later submitted to the Council of the Society 
for approval after which it is issued to the inquirer and simultane- 
ously published in MECHANICAL ENGINEERING, 

Below are given the interpretations of the Committee in Cases 
Nos. 322 and 342 to 346 inclusive, formu- 
lated at the meeting of April 19, 1921, and approved by the Council 
In accordance with the Committee's practice, the names of iInquirers 
have been omitted. 


the members 


reopened ), 337, 


iis 


Boiler Code Interpretations 
No 


What material is it necessary to use under the re quire- 


CASE 322 (Reopened) 


Ina 


ments of the Boiler Code for the Y-fitting, also for the safety-valve 
body, lor safety valves to be operated ut 


“ry 
a pressure of 225 |b.? 
May cast iron be used for this purpose? 

Reply: Wt is the opinion of the Committee that the Y-fitting 
referred to may be made of cast iron provided the temperature does 
not exceed 450 deg. fahr. as stipulated in Par. 12. The safety- 
valve body need not be of steel unless it is to operate with super- 


heated steam See Par. 289 


Cask No. 337 
Inqu In applying reinforcing plates within the drums of 
water-tube boilers to strengthen the shell where the tubes enter, 
as shown in Fig. 12 (of the Interpretations), what is the requirement 
of the Boiler Code for the thickness of the plate and the strength 
of the riveting to compensate for the material removed in forming 
the tube holes? 


/ 


Reply: Reinforcing plates shall be riveted to the shell, and the 
tubes shall be expanded into the inner and outer plates so that 
the rivets and tubes will hold the plates together in accordance 
with the rules for stayed surfaces. 

The spacing of the rivets with respect to the tubes shall con- 
135 for C. 
ind shall be based on a unit pressure equal to the pressure that 


form to Par. 199 for stayed surfaces using a valve of 


ean be earried by the inner plate with a factor of safety of 5 
Nore: Where a reinforcing plate is inside the stem drum it is 
the inner plate; where it is outside and there is no inner rein- 
forcing plate, the unreinforeed shell of the drum is the inner 
plate.) 

The tension in rivets and tubes shall conform to Pars. 220 and 


» 


> mw 


) 


The combined drum. shell and reinforcing plate or plates 
shall have a facter of safety of not less than 
when caleulated in accord with Pars. 
rivet connections. When reinforcing plates or butt 
are exposed to flame or gas of the equivalent 
the joints shall be protected therefrom. 


5 in ligaments, 
192 and 193, also in 
straps 
temperature, 


» 
o 


No. 342 

Inquiry: Is it permissible in a heating boiler to be operated at a 
pressure not to exceed 15 |b. per sq. in., where cross-bracing is 
required in the side furnace sheet of a locomotive-type boiler be- 
tween the center line of the cylindrical portion and the crown sheet, 
to locate a through cross-rod one-half of the staybolt pitch below 
the center line, as shown in Fig. 15? 


CASE 


Reply: It is the opinion of the Committee that the method of 
staying described does not conflict with the requirements of the 
Code when the working pressure does not exceed 15 Ib. per sq. in. 


415 


‘; No. 3 
What constant will it be necessary 
in Par. 199 of the Boiler Code, for a surface braced with 


stays having inside and outside nuts, shet 


5) 


ASE 


Inquiry Ime 


inh Ohne 


we 


but omitting 


Reply: It is the opinion of the Committee t] 
stays are used with 


at wher 


throug! 


inside and outside nuts, but omitting washers 


the constant of 135 should be used in the appli tio the formula 
in Par. 199 
Case No. 344 

Inquiry: In complying with the requirements of P 289 for 
safety valve used on superheater, is it necessary t] entire 
easing ol the safety valve be made of steel? 

Reply It is the opinion of the Committee that the intent o 
Par. 289 is that the body of a safety valve includes all parts ol the 


body and casing which come in contact with the boiler steam o1 


the steam discharged, and therefore in the construction submitted 
the casing shall be made of east steel for use with superheats d steam 
ake » 
<* ent 
* 
\ | : 
= = * r 
- 24 
Fic. 15 Derait or Sipe Furnace SuHeetr or Locom I Bomer 
SHOWING STAYING 
Cast No 345 
Inquiry Is it the intention of Par. 3356 of the Boiler Cod 
that hot-water boilers must be built according to the rules for 


power boilers when either the grate area exceeds 10 sq. ft. or the 
maximum allowable working pressure exceeds 50 Ib. per sq. in., 
or is it the intention that this requirement applies only when both of 
the above limits are exceeded? 


Reply: It is the opinion of the Committee that the requirement 
of Par. 335) applies only when both of the limits therein specified, 
are exceeded in the hot-water boiler. 

Case No. 346 

Inquiry: Is it permissible, in the application of the requirements 
in the A.S.M.E. Boiler Code for safety valves for heating boilers, 
to take advantage of the proportional difference between bevel- 
seated and flat-seated valves provided for in the safety-valve rules 
for power boilers? 


Reply: It was the intent of the Committee that Table 9 of the 
Boiler Code should cover the application of safety valves to all 
heating boilers, no matte what the character of the seat. Attention 
however, is called to the fact that where the conditions specified 
in Table 9 are exceeded, the formula in Paragraph 358 may be 
used. 
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LESTER GRAY FRENCH 


| ESTER GRAY FRENCH, editor and manager of Mercuant- 

~ cau ENGINEERING, and for thirteen years editor of the pub- 
lications of the Society and latterly assistant secretary, died on April 
18 at the French Hospital, New York City, from septic poisoning 
following an operation. 

Mr. French was born in Keene, N. H., in April 1869. He re- 
ceived his technical education at the Massachusetts Institute of 
Technology, from which he was graduated in 1891 with the degree 
of 8.B. He served the year 1891-92 with the Cranston Printing 
Press Company as draftsman, and then became connected with the 
International Correspondence Schools, Scranton, Pa., as instructor 
in mechanical engineering. Leaving this institution in 1895 he 
went to Providence, R.1., where he entered the employment of the 
Builders Iron Foundry as assistant to the superintendent. In 
1897 he became editor in chief of Machinery, continuing in this po- 
sition until 1906, when he resigned to take up the publication of 
technical books, among them being one of the earliest American 
treatises on the steam turbine, of which he was the author. In 
1908 he was made editor of the publications of the Society, serving 
faithfully and ably to the last in that capacity. 

Particulars regarding his activities at Scranton and on Machinery 
are given in the tributes printed below from his associates, Professor 
Goodenough and Messrs. O’ Neill, Rogers and Flanders. 

Mr. French was elected a junior of the Society in 1899 and be- 
came a member in 1912. He was also a member of the Engineers’ 
Club of New York City, and of the University Club of White 
Plains, N. Y., where he resided. 

Resolutions of appreciation of the work of Mr. French were 
adopted by the Council of the Society and by the Boiler Code Com- 
mittee at their April meetings, as follows: 

Resolved: That the Council of the American Society of Mechanical 
Engineers hereby expresses its deep regret and sorrow at the loss by death 
of Mr. Lester Gray French, esteemed Member of the Society since 1899 
and for the past fourteen years Editor of its Journal and other publica- 
tions, acting also as Assistant Secretary. 

With rare ability, good judgment and devotion, Mr. French has con- 
tributed in an important way to the growth and development of the So- 


ciety. Not only our own Members, but the Engineering Profession, owe 
to him a debt of gratitude. 


The Boiler Code Committee learns with great regret that Lester G. 
French, the assistant secretary and editor of the Society’s publications, has 
passed away after protracted illness. 


The publications have been brought to a high standard under his direction, 
enhancing the work and prestige of the Society. Too much credit cannot 
be given Mr. French for this major activity of the Society, notwithstanding 
that it is understood that all work of the Society is directed by Committees. 
Mr. French, by a rare combination of enterprise, vision, tact and devotion 
has been personally responsible for much of the Society's progress. Mr. 
French has been a strong supporter of all standardization movements, 
particularly the Boiler Code movement, and his loyal codéperation in the 
work of the Committee has been thoroughly appreciated. Be it therefore 

Resolved That the Boiler Code Committee acknowledge and record 
their appreciation of the life work of Lester G. French, and be it further 

Resolved: That a copy of these resolutions be sent to the f imily and also 
the Secretary of our Society. 


The following letters of appreciation of the professional work of 
Mr. French and of his sterling personal qualities have been re- 
ceived from members and other friends well fitted by long acquain- 
tance to bring them into review: 


LETTERS OF APPRECIATION 


When it was perceived by some of us that the Society ought to develop 
its Journal into something like its present state and the problem of a suitable 
man to conduct its editorial work arose, I happened to discuss with Mr. 
French some features of our problem, not thinking he would be available, 
for I knew that he had plans for the future that I supposed would be more 
attractive to him. To my surprise, he was interested, and to my gratification 
he declared that to give up his plans and undertake the work would be very 
agreeable to him. 

Neither of us, as I remember, mentioned the subject of compensation 
his interest in the matter was entirely from the standpoint of the service 
which he saw the prospect of rendering to the profession in helping to de- 
velop such a journal of engineering as we had in mind and which he agreed 
ought to be published and could be best published by a great engineering 
society. 

Though the Society had not at the time achieved greatness, measured by 
our present standards, he saw that it could achieve it, and his greatest 
wish and ambition were to help in that work. 

Bringing to the service the experience and knowledge based upon success- 
ful and high-class technical editorial work, he, with rare ability, tactfulness 
and complete absorption and devotion, has built for himself a monument 
that will endure so long as there are engineers having an appreciative under- 
standing of what such work as he did really means. 

By nature, retiring aud unobtrusive—conservative, yet not afraid of 
new ideas, nor of departures from the beaten path when they seemed justi- 
fied, he was peculiarly fitted for the task he undertook to perform; his 
one failing being that he could not be prevented from driving himself be- 
vond his strength. 

He had the faculty of attaching to himself and holding other capable and 
devoted workers and has left behind him an organization that can continue 
the work and develop it to the fullest degree; but a very large share of 
whatever success ‘““The Journal’’ may hereafter attain will be due to the 
splendid foundation he did so much to construct. 

As his personal friend, acquainted with him since the time when he was 
a student at ‘‘Tech,’’ and as an officer of the Society, in close touch with his 
work, I find my pen inadequate to fully express my admiration and re- 
gard for him, and I feel sure that so long as the Society can attach to itself 
such men as Mr. French it will continue to grow in power and influence. 

Frepo J. MILLER. 


The life work of Mr. French was such that every one is anxious to give 
him credit for the wonderful foundation he laid for the publications of the 
Society, especially MECHANICAL ENGINEERING. 

His special qualifications as an editor included the highest ideals, vision 
and executive ability, and his permanent contribution to the Society was the 
realization of an ambition for the Society’s publications in coéperation with 
the Publication Committee, and the building of an organization to carry 
on the work. 

Mr. French's inspiration thus lives on to guide the wor of the Society, 
and all will take great satisfaction in trying to make the publications of the 
Society attain Mr. French's ambition. CaLvin W. Rice. 


It has been my pleasure to have known Mr. Lester Gray French for 
many years. His clear perception of engineering problems, his art as a wri- 
ter, and his ability as an editor placed him in the front rank of engineering 
editors. While it was the professional side that brought us together, it 
is the fine personal qualities that stand out conspicuously now as I think 
of the many pleasurable occasions when we were brought together, either 
by painstaking suggestions for a revision of some of my contributions or in 
the general conferences connected with our society conventions. It was 
always a genuine pleasure and inspiration to meet him. 

James HARrTNESS. 


French gave what was best in him to our Society, which he served long 
and well. He was straightforward and upright and always ready to lend a 
helping hand. He will be remembered by all of his associates as a true 
and sincere friend. D. S. Jacosus. 


The services rendered by Mr. Lester G. French to The American Society 
of Mechanical Engineers have been greatly appreciated by those who have 
been close enough to know of his work. His first thought was always for 
the good of the Society. He was most diligent, intelligent, and conscien- 
tious. The results of his efforts to maintain the publications of the Society 
in volume and quality will be of lasting benefit. 


CuHar.es T. MAIN. 
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As an ideal companion, a staunch friend, a true engineer and a remark 
ible editor, Lester Gray French will remain long in the hearts and memo 
ries of his friends and associates in hisSfuture building work for the So 
ciety. GEORGE A. ORROK 
In the passing of Lester G. French The American Society of Mechanic 
Engineers has lost one of the most faithful and efficient servants and mar 
of us have lost a good friend and a pleasant companiot Po the whol 
been in close contact with the work of the Society at its headquarters it 
not necessary to dwell upon the importance of the work performed by Mr 
French, but to those whose geographical situations make this contact diff 
cult it may not be amiss to remind them of the extent to which a societ 
this kind indebted to faithful workers, such Mr. Fre for tl rowt 
and prestige of the organization. Presidents, vice-president nd ma 
ers come and go, they establish policies and change methods of procedur 


But no organization of this kind can grow and prosper that cannot « 


Mr 


labor bring the policies of the management into full 


ervices of such men French, who by faithful and painsta 
ire during the 


the 


It was my great plea 


everal years I have served upon 


ENGINEERING 





Meetings and Program Committee to 


work very closely with Mr. French 
ind I came to like and admire him 
greatly His patience, enthusiasm 


ind good judgm« nt in the difficult task 
of procuring and selecting good papers 
for the Society did much to make ser- 
vice upon this Committee a real pleas- 
ure, and all who have had the experi- 
ence of serving 1n any 
the 


way In connec- 


the 


my 


tion with publications of 


s will recording 


his 


ocrety join me in 
that 


influence 


profound regret usefulness 


ind 


brought to 


have been 
in untimely end. It is not 
that the present high 


the publications of the 


sunny 


oO much to say 


Society and the suecess that has at- 
tended these publications financially 
re due in no small measure to his 
ergy and good judgment 
The Society has lost a faithful 


servant, the world has lost a fine high- 
minded citizen, and many of us mourn 
1 good friend, 
ilt to fill. 
DEXTER 5. 


will be diffic 


whose place 


KIMBALL, 


During the summer of 1893 Mr. 


French was one of a group of four 


graduates oceupving a 


m in the Coal Exchange Building, 


Scranton, Pa. These men were en- 
1 in writing the original instruc- 
n papers for the Correspondence 


School of Mechanics, as it was then 
rmed. Mr. French wrote several of 
papers, his special contribution 


eing the Applied Mechanics Po- 
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tional. A man of sound character, an associate it 5 1 pleasure to work 
with M. J. O'Net 

My acquaintan nd ition with Lester G Ire ‘ 1 in 
1Soo I the | taff of Mac y At t t t ie 
1 technica | t iriety « lusts ‘ g 
toy ef their r hard ne spe¢ 1 ‘ 
We were tl t ' char in th | en 
t! t rt op w t be t M d 
t! iild ! eat hine-t lustr ‘ 
Alt ! t terested Nir 
Ire ! | t specializing on 1 
t pment ind initiated t t has 
‘ t ew! came alt hir t it 
( Vac 
Mr. I ! leared himself to } t M t 
il | inusual lit he rarely asserted 
t it by the force of example and a ty won the 
respect of those with whom | ed 
It was with sincere regret that ir 
business association wa dissolved 
when I took on the burden of edi- 
torial management of Vachinery in 
LOOn 
rhe development of the A.S.M.E 
Journal under his expert management 
was in large measure due t editorial 
resight and wisdom The Journal 


in my reeminent 
umong engineering publications. Va- 
riety of today 


engineering 
makes it difficult to edit a publication 


opinion, stand 1 


nterests 


that will carry universal appeal to 
engineers of so many affiliations as 
represented in the A.S.M.E. member 
hip but Lester Grav French suc 
ceeded to a most notable degree It 

with profound sorrow that I write 


this brief tribute to his pers na 1All 
ties and editorial ability 





Lester French was riend to m¢ 
f seventeen year First son 
( fon the editorial taff Va 
chinery, later as a roommate inal ise 
in the west SO’s, and finally in the 
close coOéperation of the work of the 
Society our lines have been in contact 
throughout that period 

His was a big heart and al 1cour 





age in a small body Untiring energy 


and absolute honesty of workmanship 
his alse He lived and 
himself for the Its position 
in the professional world today is due 
faithful 


the 


were spent 


Society 
small his 
intelligent 


In no 
and 


charge laid upon him 


measure to 
administration of 


vard the close of the vear he was It would be impossible to express in 
insferred to another office and put words what was the real beauty of 
charge of the clerical force that his character; but those who knew him 
xamined student's work. intimately will love best to remember 
The papers written by Mr. French Lester Gray FRENCH the health and purity of his senti- 
ere certainly among the best that ments It is not that he was senti 
ve been published by the International Correspondence Schools. They mental; but for children, for home, for family, for friends, for country 
wed on the part of the author excellent grasp of the subject-matter, scenes, for all relations and situations that reach to the roots of our common 


e judgment in the selection and arrangement of topics, and power of 
ir exposition. This early experience in a rather unique field of technical 
writing was undoubtedly a good preparation for Mr. French's subsequent 
work as an editor. 

The high character of Mr. French's work gained him the respect of his 
ssociates: excellent social qualities gained their warm and lasting 
friendship. In his relations with his associates Mr. 
courteous and considerate; 
issistance. 


his 
French was uniformly 
he was ever ready with suggestions or offers of 
Outside of the office he was the ideal companion for an ex- 
irsion to the hills or a social evening. 
rhe short summer passed too quickly. The group was broken up never 
to be reunited. But in the minds of each the memory of the association 


with Mr. French will ever remain. G. A. GoopvENnovana. 


Lester G. French was editor of Machinery from 1897 to 1906, a nine-vear 
period during which the machine-tool industry of this country was laying 
the solid foundations for the rapid development that was to follow. By 
education, extended study and practical shop experience, Mr. French was 
well equipped for the editorship of a technical journal in the metal-working 
field and rendered valuable service in that capacity. He had a natural 
talent for explaining mechanical principles and describing shop practice, 
especially for the practical man at work in the industries, who wants his in- 
formation and data direct and hasn't the time, even if he has the taste, for 
fine writing. Mr. French knew his subjects and wrote with clearness and 
accuracy—valuable attributes in a writer whose work is essentially educa- 


human channel to his heart To have really 


s life to its end 
Ratpn E 


nature he kept an 
known him is to have 


open 
enriched one’ 
I LANDERS, 


taking the sarx 
Later we 
his close 


Lester Fren h and I were classmates in college, ourse 
and becoming members of the same college fraternity. 
neighbors and for some time lived together 
ship gave an opportunity for knowing the true man hidden away un 
New England reserve and extreme modesty. 

Capable and efficient, a quick and a hard worker in spite of ill health for 


At the same time he was 


were near 


persons! reiation 


vears, he accomplished much in his profession. 
always interested in those things that make for the general good of the 
community. A high ideals, fond of music, art ind literature 
gifted with a keen sense of humor, always optimistic, he was the most in 
teresting of companions and the truest and most loyal of friends 4 more 
thoughtful and unselfish man in his home relations could not be found 
It was his delight to anticipate every desire of those dear to him and to 
make the home circle one of constant happiness. 

Proud we are of his life and his courageous end; happy, too, in the memo- 
rv of all the joy he has brought into our lives and of the example he has 
given us of a life well lived. CHARLES W. AIKEN. 


man of 


No activity of The American Society of Mechanical Engineers so directly 
reaches the great body of its membership as does its publishing business 
Few of the Society’s membership know to what a large extent the efficient 
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conduct of its publications has been due to the faithful and efficient service 
which Mr. French, as the Society’s editor, has so long rendered. Under 
his leadership the Society’s monthly journal has been transformed from a 
barren reprint of papers read at the meetings to a great. influential techni- 
eal journal 

Mr. French's task has been no easy one. The editor of a publication 
carried on by a society has to serve many masters, and the masters change 
year by year. Under these circumstances, to maintain a continuity of 
policy and of development—and these are 
rare patience, tact and wisdom. 

We all owe a debt to this quiet, modest man whose use of his talents in the 
service of his profession has been a large factor in its upbuilding; and whose 
fine personality won for him a wide circle of friends. 

CHARLES WHITING BAKER. 


necessary to success—calls for 


I knew Mr. French from the time he first entered the editorial service of 
Machinery. It was my privilege to have been in close contact with him in 
editorial work upon which I was engaged. The most impressive fact about 
Mr. French to me was his invariable honesty to himself, to his 
ideals, and honesty in his work. This loss is a personal one to me which I 
feel keenly. The loss to the mechanical engineering profession is greater 
than anyone knows, even those who were closest to him. 


honesty 


The publication MrcHANICAL ENGINEERING is L. G. French’s monnu- 
ment, a living monument and a wonderful one. I regard the success of 
this publication as being due to him more than to any other individual. 

I hope the members of the Society will think of him with pride whenever 
they see this journal. G. M. Basrorp. 

The life of Lester G. French was a refutation of the theory that an engi 
neer does not concern himself with the human element. Accessible, cordial, 
never too busy to give his attention to any demand for coéperation or help, 
his personality was an important factor in the spirit of hospitality of the 
Engineers’ Building. Forgetting himself, he went through the many months 
of ill health with the spirit of Stevenson. His contributions to engineering 
through his many years of devotion to the Journal of The American Society 
of Mechanical Engineers, where the best of engineering theory and practice 
is recorded, insure a high place for him in the history of engineering achieve- 
ment, but his warm-hearted interest in humanity and its advancement mean 
more than this and mark his achievement as a giver of happiness minutes 
to the world. FRANK B. GILBRETH. 

My own experience with Mr. French leaves a very happy impression in 
my mind. He always seemed to have the interest of the Society at heart 
and to be high-minded about it. I went into his office many times and 
always came away with a feeling of having been helped. It will be very 
difficult to replace him. Ira N. Houwts 

The Society has lost a splendid servant, the engineering profession one of 
its outstanding spokesmen and all of us a loyal friend. We have experi- 
enced a very real loss Morris L. Cooke. 


The Society has lost a very useful and efficient member who had its in- 
terests a theart at all times and with whom it was a great pleasure for 
his associates to work. FreveRICK A. SCHEFFLER 


All this he was—and more—to those whose privilege it was to be 
in daily association with him in his work, and who, having shared 
in his clean enthusiasms and experienced the unfailing kindliness 
and consideration it was ever his nature to bestow, will hold him 
in affectionate and enduring memory. 


Memorial to Frederick Winslow Taylor 


The Taylor Society, formerly the Society to Promote the Sci- 
ence of Management, has recently issued a volume as a memorial to 
Frederick Winslow Taylor. This volume contains addresses de- 
livered at the funeral of Mr. Taylor on March 24, 1915; at a mem- 
orial meeting held under the auspices of the society at the Uni- 
versity of Pennsylvania, October 22, 1915; and at Mr. Taylor's 
home, Philadelphia, October 23, 1915. 

The speakers at the funeral of Mr. Taylor were James M. Dodge 
and Morris L. Cooke. Those who spoke at the memorial meeting 
on October 22 were Harlow 8. Person, president of the society, 
Rudolph Blankenburg, mayor of Philadelphia, Carl G. Barth, 
Henry L. Gantt, Sanford E. Thompson, Louis D. Brandeis, and 
James M. Dodge. Papers by Charles de Freminville, Paris, 
Prof. A. Wallichs, of the Royal Polytechnic School of Aix-la- 
Chapelle, Germany, Henri Le Chatelier, Institute of France, 
and J. J. Sederholm, University of Helsingfors, Finland, abstracts 
of which were read at the memorial meeting, are printed in full 
in this volume. 

Copies of the volume have been deposited in the principal public 
libraries and libraries of engineering societies of the United States 
and of foreign countries, where they may serve as an inspiration 
to the thousands who have accepted and are putting into practice 
his teachings. 
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GEORGE J. FORAN 

George Jesse Foran, manager of the condenser department of 
the Worthington Pump and Machinery Corporation and the as- 
sociated companies of the International Steam Pump Company, 
died Thursday afternoon, May 12, at his home in New York City, 
after an illness of some weeks. 

Mr. Foran was born in Bosten, Mass., Jan. 22, 1862. He was 
graduated from the Massachusetts Institute of Technology in 
ISS83 and in the fall of that year entered the works of The Deane 
Steam Pump Company, with which firm he remained until 1886. 
He then became associated with the George F. Blake Manufactur- 
ing Company, ‘where he served as salesman in the engineering 
field for several years, later acting also as consulting engineer, with 
special reference to engineering design and construction of water 
works, condensing and air-compressor installations, and tests and 
investigations in New England. Upon the completion of the new 
Blake Works in East Cambridge he became office manager and 
head of the estimating and cost department, originating the cost 





FORAN 


Georce J 


1 


system then installed. Later he returned to the engineering sales 
department. 

In 1901, after the International Steam Pump Company was 
formed, Mr. Foran went to New York to accept the position which 
he filled up to the time of his death. During the war he served 
upon the committees on condensing apparatus of the U.S. Shipping 
Board and War Industries Board and as chairman of the American 
Ingineering Service of the Engineering Council, which handled 
all questions of personnel between the various departments of the 
U. S. Government and the four national engmeering societies. 

Mr. Foran was a leader in the development of high-vacuum 
apparatus from the very beginning, and was responsible for th« 
design of a large number of important installations of this type in 
the United States. He also accomplished a large amount of original 
investigation work in the several fields of mechanical engineering 

Mr. Foran was not only a collector of works of art and a con- 
noisseur of considerable attainment, but was also especially well 
posted on tennis anda valued contributor to various publications, 
all of which is illustrative of the versatility of the man. 

Mr. Foran became a member of The American Society of Me- 
chanical Engineers in 1887 and was active in its committee work, 
especially as chairman of the Condenser and Heater Sections of 
the Power Test Code Committee and as a member of the Pub- 
lication Committee. By virtue of his special knowledge of num- 
ismatics he was appointed on the new committee of the Council 
on Design for the A.S.M.E. Medal. He was also a member of 
the Verein Deutscher Ingenieure, the American Association for 
the Advancement of Science, the Engineers’ Clubs of New York 
and Boston, and the Mohawk Golf Club, Schenectady; and an 
associate member of the American Society of Naval Engineers. 

Mr. Foran’s wise counsel will be missed at the Society’s head- 


, 
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quarters, where he was a frequent visitor. His interest in the 
work of the Society was uniformly great, and he was always ready 
and willing to render assistance to the Secretary’s office upon any 
matter of inquiry. He was particularly close t» the committee 
activities and to the work of the New York Section, and these 
especially will feel the loss of his friendly interest. 


Faithfulness of Committees 


The Society has been very proud of the devotion of ist Boiler 
Code and other Committees, who over a long period of years have 
turned out such valuable work at much personal sacrifice, but we 
doubt if there is any record of attendance on a protracted confer 
ence quite equal to the following: 

The Joint Committee of the American Society of Civil Engineers, 
the American Society for Testing Materials, the American Railway 
Engineering Association, the American Concrete Institute and the 
Portland Cement Association, on Standard Specifications — for 
Concrete and Reinforced Concrete, recently met in the rooms ol 
the Society on a Wednesday at nine o'clock, and continued almost 
uninterruptedly until midnight. On Thursday they met again at 
nine o’clock, and with similar persistency remained in session 
until half-past three on the morning of Friday. They again as- 
sembled at nine-thirty on Friday, and continued until ten o'clock 
Friday night, convening for the fourth day on Saturday morning. 

It is not to much to say that such sacrifice for the benefit of th 
industries and the engineering profession cannot fail to advance 
not only the progress of the arts and industries, specifically, but 
the general prosperity of our whole nation 

Carvin W. Ric 


(;overnor James Hartness Awarded John Scott 
Medal 


In recognition of his development of the flat turret lathe, used 
making artillery, James Hartness, governor of Vermont, wa- 
varded the John Scott Medal at a meeting of the American Philo- 
hical Society held on April 23 at Philadelphia. 
In ISSS Mr. Hartness became associated with the Jones and 
Lamson Machine Company of Springfield, Vt., which specialized 
turret lathes and was then manufacturing a practically standard 
he in the form of a high turret machine with various features 
power feed, lever-operated back gears, ete. Mr. Hartness im- 
ciate ly began the development of the flat turret lathe, embody- 
the principles now universally used in all turret lathes for doing 
work. The principle feature of the improvements was fhe 
Vision of adjustable blades and back rests in the same holder, 
which the severe strains of cutting were thus confined without 
mutting deflection and lack of truth, even in turning the most 
der variety of work. 
Che John Seott medal is provided for by the income of a fund 
jueathed in 1816 to the City of Philadelphia by John Scott, a 
emist of Edinburgh, Scotland. Up to the present year a sum 
$20 has been presented with the medal, but the fund has ac- 
cumulated to so large an amount that by a decree of Court the 
Board of Directors of City Trusts was authorized to increase the 
emiums to an amount not exceeding $800. The award to Gover- 
rr Hartness is one of the first to be made according to the revised 
provisions. 


THE HYDRAUCONE REGAINER, ITS DE- 
VELOPMENT AND APPLICATIONS IN 
HYDROELECTRIC PLANTS 


(Continued from page 380) 

een that the use of the hydraucone regainer on low-head plants 
ilmost a necessity if reasonably good efficiencies are to be ob- 
cuned. These comparative efficiencies are based on the wheels 
perating at their best speed and best efficiency, that is, when 
i discharge from the runner is nearly axial. At any other speed 
gate opening the discharge of the water wheel is accompanied 
more or less whirling, that is, the absolute velocity of the water 
leaving the runner is much greater at full load than given 
in Table 1. Furthermore the whirling action of the water in the 
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discharge is much more effectively used in the hydraucone re- 
gainer than it is in the curved draft tube, because of the radially 
extending passages within which this whirling action produces out- 
ward pressure by centrifugal force. 

The field of application of the hydraucone regainer will be 
greater on low-head plants, although it is now being installed in 
connection with two 40,000-hp. units which are to operate under 
a head of 421 ft. Hydraucone regainers are in operation or in 
course of construction in twenty-five hydroelectric power plants, 
being used with horizontal-shaft as well as vertical-shaft wheels. 
These hydraucone regainers are to operate under heads varying 
from 8 ft. to 421 ft. and with water wheels developing from 150 
to 40,000 hp. 

The most notable installation of the hydraucone is that in Sta- 
tion No. 3 Extension of the Niagara Falls Power Company at 
Niagara Falls, New York. Unit No. 16 is equipped with a hydrau- 
cone regainer of the flat-plate type, as shown in Fig. 17. At the 
time of the purchase of the water wheel for this unit it was still 
argued by some that curved draft tubes of proper design would 

















hic. 17 Hypravucone ReGainer or Fuat-PLate Type INsTaLLep IN 
STATION No. 3 EXTENSION OF THE NIAGARA FaLita Power Company 


vive as high an efficiency as that claimed for the hydraucone 
regainer. The engineers of the Power Company accordingly con- 
ducted a long series of experiments with various devices, which 
finally resulted in the development of a conoidal chamber with a 
cone center similar to that shown in Fig. 1 for units Nos. 16 and 
17. The best model with cone center had the proper-shaped 
conoidal chamber for regain, and when the cone center was removed 
from the model, it was found that the efficiency was no lower than 
with the cone in place. The use of the new substitutes for curved 
draft tubes at this plant resulted in a water-wheel efficiency of 93 
per cent being obtained, which is corroborative evidence of the 
value of the hydraucone principle for the regaining of pressure from 
velocity 

Every one familiar with hydroelectric power-house operation 
where curved draft tubes are employed has frequently noticed the 
boiling and disturbance of the water at the outlet from the curved 
tubes. This disturbance is clearly an evidence of inefficiency and 
loss of energy which should be more effectively utilized. The 
hydraucone regainer provides a means for efficiently regaining the 
energy discharged from the runner for useful, effect upon the water 
wheel within the limited space available in the power-house 
foundations. 
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The Essentials of an Engineering Education 


Joint Meeting of New York Section of A.L.E.E. 


and Metropolitan Section of A.S.M.E. Discusses 


Training of Practical and Theoretical Engineers 


Hk. problem of engineering education has received much atten- 

tion during these vears of reconstruction following the war. 
That phase of the problem dealing in particular with the theoreti- 
cal engineer was considered at the evening session devoted to the 
subject of engineering education by the New York Section of the 
American Institute of Electrical Engineers and the Metropolitan 
Section of The American Society of Mechanical Engineers on April 
22, 1921. 

Dr. Comfort A. Adams acted as chairman and in opening the 
meeting emphasized the fact that there are two ways of carrying 
on an engineering educational institution. One is to offer courses 
which will supply the students with the superficial knowledge of 
the practical side of the subject, and the other is to provide the 
scientific foundation upon which engineering is built; to teach 
him to serutinize the data upon which he bases the analysis for 
the solution of any problem, and then to build on that foundation 
a structure of his own. Unless engineering education is scientific, 
in its foundation and in its method, it is not education at all. 

Walter Rautenstrauch, professor of mechanical engineering at 
Columbia University, was introduced as the first speaker. He 
stated the topic of the evening as The Theoretical Engineer 
What Is He? Is There a Place for Him? And How Shall He Be 
Trained? In his treatment of the subject he divided engineering 
into two general classes, theoretical and practical. The practical en- 
gineer he defined as one able to follow a precedent; of the operating 
type, able to construct something new but within rather limited 
range. To illustrate what he meant by the theoretical engineer, 
Professor Rautenstrauch outlined some developments in mechanical 
engineering and showed how men of genius well grounded in the 
science of mathematies and physics, such as Unwin, Fairbairn 
and Rankine, studied the failures in machine parts and developed 
therefrom the science of the strength of materials and machine 
design. He also used the work of Rankine, Clausius and Hirn in 
thermodynamics, and Reuleaux, Unwin, Robinson and MaeCord in 
kinematics as examples of the scientifically trained theoretical 
engineer. He further explained the capacity of the theoretical en- 
gineer as one who not only is informed on scientific facts and laws 
but also is able to recognize their embodiment or absence in any 
engineering project. In the ability to do this Professor Rauten- 
strauch drew a fine distinction between the purely scientific or 
academic type of mind and the engineering type of mind. The 
academic type is illustrated by the student who is able to solve 
a complete mathematical problem when all the facts are clearly set 
before him. It requires an entirely different type of mind, however, 
to take a particular problem, to determine the scientific principles 
applying, to set forth the facts clearly and to arrive at a conclu- 
sion through the capacity to recognize just what the problem is. 
This type of mind is the engineering type of mind. 

Professor Rautenstrauch was positive that there is a place for 
the theoretical engineer, especially as we are now entering upon 
an era of refinement when the rough constructive work formerly 
performed is no longer found satisfactory. The speaker felt that 
the young engineer should be encouraged to enter industries which 
have not been touched at all by the scientifie engineer, such as 
cotton and rubber mills, where the engineer is generally the master 
mechanic. In the training of the theoretical engineer he emphas- 
ized the importance of teaching the complete theory, not a partial 
theory, and of imparting the theory of engineering which bases 
engineering not only on the sciences of mathematies, physies and 
chemistry, but also upon economies. 

Unless a machine can be built cheaply enough to meet the de- 
mands, it should never be built; and there is absolutely no use in 
designing a machine if its cost of production or operation exceeds 
what can properly be paid. 

The effect of a proper amalgamation of the purely scientific 
and technological aspects of engineering with the economic and 
commercial principles upon which successful practice is founded, 


is to create in the student that sense of proportion and judgment 
which tends to economize his efforts in contributing to scientific 
progress and invention. 

Professor Rautenstrauch also stated that there is no question in 
the minds of thoughtful men that the most important thing in an 
engineering education, or in a college edueation in general, is the 
inspirational value of the instructor. Unless the student is guided 
to a desire for service; unless he is inspired with his work so that 
he loves it and wishes to use his talents for the service of his fellow- 
man, that student fails to be edueated. 

P. ks Bishop, dean of the school of engineering at the University 
of Pittsburgh, in his opening remarks endorsed Professor Rauten- 
strauch’s words urging the young engineer to enter new industries 
He divided engineers into two classes, the general engineer and 
the theoretical engineer. The general engineer is the man w 


has a broad general knowledge of engineering subjects, and cin 
apply that knowledge in an effective way to present engineering 
problems. The theoretical engineer is a man highly trained 
the fundamentals of science and mathematics who can apply r 
search results to engineering. Dean Bishop likened the theoretical 
engineer to the pioneers who link up the discoveries of the explorer 


with the known world. He takes the new discoveries of pur 


science, examines them, determines their application to given 
industry, and indicates the manner in.which they may be effe« 
tively applied. The general engineer then carries onthe mat 
facturing of this material according to the laws laid dow: 
In the training of the theoretical engineer Dean Bis! 
that the theoretical engineer should have a knowledge of the in 


dustries and how scientific discoveries as such are applied whicl 
ean be obtained only by actual experience in industry, and which 
should be obtained at as early an age as possible. A portion of thi 
knowledge of industry can best be obtained in some form of the 


so-called coéperative system of engineering education, the object 
of which is to give the student a background upon which he can 
base his theoretical courses and to provide him with a very necessary 
inspiration. It makes the college courses real; he appreciates 
their value. 

Criticism that the engineering schools have weakened thei 
theoretical and laboratory courses in order to introduce more 
practical work is appearing with greater frequency. The faculties 
of engineering schools receive many recommendations from pra 
ticing engineers who believe that the curriculum should be made 
stronger in their particular fields. r 

However, teaching is in itself possibly the greatest of all pr 
fessions, andthe members of a faculty understand quite clearly just 
what the boy from high school can absorb. The practicing enginee! 
seldom has any conception of these limitations * 

Dean Bishop then proceeded to discuss the report of the Joint 
Committee on Engineering Education presented by Dr. Mann and 
the study by Professor Walters on scholarship and eminence in 
engineering, reaching the conclusion that taken together the two 
furnish an instance of positive correlation between intellect and 
character. In other words, those men who rank high inthe kaiow- 
ledge of fundamentals also rank high in character, judgment and 
efficiency. Thus the scholastic standing of the engineering graduat« 
is a measure of his character, his judgment, and his efficiency 

In closing, Dean Bishop stated that there is such a person as a 
theoretical engineer, and that his place is between the pure scientist 
and the general engineer. He can be trained, but there will not 
be any large number of men so trained because the pay of such 
men at present is entirely inadequate and the engineering schools 
of the country are not sufficiently well manned or equipped. There 
is, Dean Bishop affirmed, no first-class engineering school to b 
found in America. 

In support of the last and rather startling statement made by 
Dean Bishop the chairman said that he would guarantee to take 
the graduates in electrical engineering from any institution in this 
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country and prove in a five-minute oral examination of each on late others.” In closing he stated as his belief that eng ild 
in 9S or 99 per cent of the cases, that the men do not understane be trained thoroughh indamentals, and should g ler 
in any thorough fashion the fundamentals of the subject; t] tanding of the larg life t 


in most cases they do not even know the meaning of the word theoreti 


they use; that they are carried through analyses of comparativel Capt. O. S. Beyer, « ilting engineer, New York 


complicated problems, but in a machine-like superficial wv phasized the need of the engineers’ having 
neglecting most of the variables, so that they get into the habit derstanding of the nomic principles gover p ! 
of a kind of loose thinking which so affects all their work that thi Dr. Harlow 8. Perse managing director of the Taylor & 
cannot be counted on for any sound result de three point | t, engineering meal omething bigger 
C. R. Dooley, of the personnel and training department of thi it 1 { fir | | 
Standard Oil Company of New Jersey, told of the need in that discovery of new prin nd laws, the applicat of these 
company of the intensely trained research man and his importance tically, development work, management work and larg 
to engineering development. In the training of engineers hi tio vor] gineering ed tion is resp r tr 0 
stressed one point as most important, and that is that the proce men for these 
of education should be one that would help the man along tli Second, engineering curricula do t 
line in which his tendencies he management ly istration nd business in ger 
In the discussion following the presentations of the evening hird, tr ng must be fundament ing 
H. B. Shaw, of the Henry L. Doherty Company, spoke about the ! { 
work that his company does in the selection of technical graduate- engineering, including 1 gement engines gv 
Mr. Shaw quoted some ol that company's specications for tect! gineering 
nical graduates: “The graduates should be men who have beet Mr. Farley Osg 1, chan n of the Ne York Sect the 
trained to think for themselves, have conservatiy idgment but L.LE.LE., emy zed th | of training t { t to 1 k 
are not bound by precedent; who can be trusted to try out new or hime The probl en r 
intried methods; men who think straight and think through to — resolves its traight t ing 
conclusions; m¢ I ng will ! LO et prompt! | W.LS g 
tively and ju tly - me who qui klw f{ miliarize themselve Viti the eult j t ! toryv, eco! el | l 
ituation, all its vit fact rs, nd then form ind judgment to see engi Bt r ger part in the 
which they have the ability to « ! 


News of the Federated American Engineering Societies 
Participation in Government Reorganization 


TH (mer neering Counc recently le bun hat would not ded ) 


G ; Worl er 
’ ( (j I Of G > 
. Pp 1) t | \\ | \I R r < ‘ | = 
t Ip rederath ( reat 1) ( | Building G 
t re efforts to publi rings o ( 
elv l ited to the engimeermg prot wl . . . . ’ . ‘ *.* 
Sh eiesiieeiaen oie bien aa alt tie Wiis Sil: Bt Licensing of Engineers Exciting 
Department Association has been taken over by the America Widespread Interest 
ering | l state org ti will assist in the pr Inter bject o g Ol 
v At a meeting of the ¢ neil to be held in St. Louis on Jun v] evor er 
tailed } or rr ng the public works campaign tn ¢ ] ( { | ed ae g 
vill be idered | these meet ' only one or two of the 
Many leading industries, universities and technical organizati re Colorado, Florida, Idaho, Hlinois, Tow Lou M 
re represented in the national organization. Among the educa New York, Oregon, Virgin nd Wyoming 


tors are Dean George B. Pegram of Columbia: Professors Georg In New York the law passed Mav 14. 1920. has bei mended 


Ff. Swain of Harvard, W. B. Gregory of Tulane, T. U. Taylor, by recent legislation to make it more workabl Wh thes 
University of Texas, J. W. Votey, University of Vermont, W. H timendments were being considered at hearing before the State 
Kenerson of Brown, and C. Ek. Condra, University of Nebraska, Board for Licensing Professional Engineers, the Depar.ment 
ind Dean John H. Dorroh, University of Mississippi | 

\t a hearing before the Senate Committee on Education and was proposed bv a group of engineers to further amend the Wop 
Labor early in May, Mr. Wallace, speaking in behalf of the F.A.1 eliminating the clause exempting corporations and partners 
S. and of the National Public Works De partment Association, pro from the necessitv of being licensed. It was argued that lawvers 
posed joint consideration with the public works plan and suggested nd doctors cannot incorporate to practice their professions and 


dueation and the Senate Judiciary Committee in Fe>ruary, 1 


that modifications be made in the bill for the establishment of that engineers ought to be on the same basis. The elimi 
Department of Publie Welfare. of the clause was strongly opposed by a second grou 

Mr. Wallace stated that the Federation does not take a definit« ind the bill as finally signed by the Governor on May 6 retains if 
stand either for or against the establishment of a Department of The clause in the New York State law is in effect Section 14 
Public Welfare, but does urge the vital necessity of a proper dis- the Recommended Uniform Law for Registration of Architect 
tribution of bureaus if Government reorganization is to be effected engineers and Land Surveyors, drawn up in 1919 by cs ttee 
The Federation advocates that all the major engineering, construc- f engineering Council. This clause states that corporation 
tion and research work of the Federal Government be centered in or partnership may engage in the practice of architecture, | eer- 
. Department of Public Works, to supersede the Department o : | 
the Interior. Other bureaus now in the Department of the In- with such corporation or partnership in respot rge ol 


1 


ing, or land surveying provided the person or persons connected 


terior must therefore be placed in other departments. Inasmuch such practice Is or are register d as erein required rehitects 
as the provisions of the bill for the Department of Publie Welfare engineel nd land survevors, o1 is Ol re otherwist thorized to 
which is under consideration by the Senate Committee provides practice.” 
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The New York State Engineers’ License Bill (now Chapter 581, 
laws of 1921) took effect upon the date the Governor affixed his 
signature. All engineers practicing in the State must be registered 
before May 1922, no matter what branch of engineering they are 
following. 

A printers’ strike in Albany has held up the distribution of 
copies of the bill and of application blanks. Persons who desire 
blanks should, however, write immediately to the Bureau of 
education, Albany, N. Y., and request that their names be 
placed on file. They will then receive applications blanks as soon 
as they are available. 

At a meeting of the Executive Board of the American Engineering 
Council on April 16 a representative of those who object to exempt- 
ing corporations from the necessity of being licensed asked to have 
this “Model Bill’ of Engineering Council referred to a special 
committee for revision with respect to reconsideration of the rights 
of engineers to practice their profession through partnerships and 
corporations. The Executive Board decided to do this, but con- 
sidered the Licensing Committee which drew up the “Model Bill’’ 
“ more appropriate body than a new special committee to take 
under consideration both sides of this important question. 
Formation of the Personnel Research Federation 

The formation of the Personnel Research Federation under the 
auspices of the National Research Council and Engineering Founda- 
tion links together 250 scientific, engineering, labor, management 
and educational bodies for the purpose of bringing about interchange 
of research information about men and women in industry and 
commerce, encouraging research through individuals and organi- 
zations, and coérdinating research activities on a nation-wide 
scale. It aims to increase the efficiency of all the personnel ele- 
ments of industry—employer, manager, worker—and to improve 
safety, health, comfort and relationships. Its immediate purposes 
will be to learn what organizations are studying one or more prob- 
lems relating to personnel and the scope of their endeavors, and 
to determine whether these endeavors can be harmonized, duplica- 
tion minimized, neglected phases of the problems considered, and 
advanced work undertaken. 

Robert M. Yerkes, representing the National Research Council, 
has been elected chairman of the Federation, and Samuel Gompers, 
representing the American Federation of Labor, vice-chairman. 
Robert W. Bruere, who represents the Bureau of Industrial Re- 
search, was chosen treasurer, and Alfred D. Flinn, representing 
engineering Foundation, secretary. Beardsley Ruml, assistant 
to the president of the Carnegie Corporation of New York, was 
selected as acting director. 

Dr. James R. Angell, president of Yale University and past- 
chairman of the National Research Council, in an address delivered 
before the preliminary conference at Washington in November 
1920, summarized in the following words the kinds of problems 
which should receive attention from the organization then pro- 
posed : 

Certain of the hygienic problems of modern industry exemplify cases in 
which a thoroughly scientific study of causes and effects is possible with 
convineing conclusions regarding practice which will safeguard the health 
and vigor of all concerned. Not a few highly important results have al- 
ready been attained in this field. The effects upon industrial productivity 
on the one hand, and physical vitality on the other, of good and bad ventila- 
tion, of good and bad light, of high temperatures, of irritant fumes, of dust 
ind other similar features are, theoretically, at least, within the field of 
scientific analysis and the ascertainment of demonstrable fact. Similarly, 
and in a different zone of inquiry, it should be possible to secure thoroughly 
reliable data regarding the dominant causes of unrest in our industries, of 
excessive turnover and the like. Many other instances of the same kind 
will suggest themselves to all who have experience in the industrial field. 


U.S. Patent Office Relief Imperative 


In an address before the Washington Section of the A.S.M.E. on 
April 28, Hon. Thomas E. Robertson, U. 8. Commissioner of Pat- 
ents, gave statistics showing the serious situation existing in the 
Patent Office because of the low salary scale which is causing an 
exodus of both patent examiners and clerical force to private em- 
ployment. In a little over a year, it was stated, 110 of the force of 
examiners numbering 437 have resigned. During the first three 
weeks of March six highly trained experts resigned to accept out- 
side positions offering salaries two or three times as great as those 
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they were receiving in the Patent Office. In the past year, ac- 
cording to Commissioner Robertson’s figures, 142 of the 560 cleri- 
cal workers have left the service. There are thirty clerks in the 
Patent Office who receive only $720 a year; under the new salary 
bill they would receive $1100. 

The immense amount of work turned out yearly by the Patent 
Office was also shown by the Commissioner’s statistics. The 
stock of the Office is about 75,000,000 copies of some 1,500,000 
patents, and new patents at the rate of from 600 to 1000 a week 
add 50,000 more copies to be taken care of each week. There is a 
stenographiec department handling legal work that turned out 
13,000,000 words in the past year and brought $62,000 revenue. 

Major Amasa M. Holcombe, formerly chief of Patent Section, 
General Staff, U.S.A., speaking at the same meeting, said that 
patents play an increasingly important part in proportion to the 
degree of specialization in industry. He stated that abuse of the 
patent laws is partly due to the failure of business men and engi- 
neers to appreciate and utilize patents. Both speakers urged that 
engineers aid the present patent legislation. 

Mr. E. J. Prindle, chairman of the Patents Committee of the 
American Engineering Council, in a recent statement said that it 
was the unqualified opinion of the important engineering, re- 
search and manufacturing associations of the United States that 
the seientifie and industrial interests of the country are being jeop- 
ardized by Patent Office conditions. The National Research 
Council, the American Chemical Society, and the National Asso- 
clation of Manufacturers were cited by him as among the organi- 
zations favoring Patent Office relief. 
taught by the war,” 
patent systems. 

In connection 


“The Kuropean countries, 
he said, “are already strengthening their 
America must not lag.” 
with American patents in Europe, American 
ngineering Council announces the organization of a Foreign Re- 
lations Committee with L. B. Stillwell of New York as chairman. 
Discrimination against American patents in Europe ceased with 
the passage of the Nolan Treaty Patent Bill on March 3, and 
American inventors are therefore no longer at a disadvantage 
in foreign countries because of the lack of proper legislation. 
American Engineering Council urges again that the engineers 
of the country support the pending patent legislation to increase 
salaries in the United States Patent Office. 


Fred M. Feiker, vice-president and chairman of the editorial 
board of the McGraw-Hill Company, who has been active in the 
formation of the F.A.E.S. and of great assistance in the develop- 
ment of the plan for the elimination of waste in industry, has been 
appointed personal assistant to Secretary Hoover in the task of 
organizing and developing those branches of the Department of 
Commerce which relate directly to commerce and industry. 


Alcohol as Automobile Fuel 


It is stated in a recent issue of Commerce Reports that pure alcohol 
of from 41 to 42 degrees has been found to answer the requirements 
of automobile motors satisfactorily, with but a slight alteration in 
the carburetor and the substitution of metal floaters for the varn- 
ished cork floaters which are attacked by the alcohol. The amount 
of alcohol consumed is said to be practically the same as the amount 
of gasoline which would be consumed for the same work. A dis- 
tinct advantage in the use of alcohol is that its combustion is much 
more complete, and therefore very little carbonized matter is de- 
posited in the combustion chamber or ejected through the exhaust. 


A Correction 
In the May issue of MecHanicaL ENGINEERING, page 351, 
reference was made to a paper on Developments in Organizing 
Personal Relationships in Industry presented at the March 25th 
meeting of the New York Section of the A.I.E.E. and the 
Metropolitan Section of the A.S.M.E. by Mr. L. P. Alford, 
editor of Management Engineering. Mr. E. W. Tree, associate 


editor of Management Engineering, whose name was inadver- 
tently omitted, was co-author with Mr. Alford. 

















ae eee 


Engineering and Industrial Standardization 


The A.E.S.C. Issues First Annual Report 


N THE form of an attractively printed pamphlet the American 

engineering Standards Committee has just issued its first 
\nnual Report outlining the Committee’s progress during 1920. 

Although the A.E.S.C. has been actively at work for only slight 
ly more than a year, and much of the time and effort of the Com- 
mittee has necessarily been spent in laying a basis for work the 


fruition of which will require at least two or three years, yet con- 


siderable progress has already been made in the unification of the 
more important standards and in overcoming the confusion that 
was being produced by the numerous organizations (more than 100 
that hitherto published engineering standards without systematic 
cooperation among themselves. 
Prior to December 31, 1920, there had been approved by the Com- 
mittee “Tentative American Standard Specifications and Tests for 
Portland Cement,” ‘Tentative American Standard Specification- 
for Fire Tests of Materials and Construction,” and “American 
Standard Pipe Threads.”’ Moreover, there had been submitted for 
approval by the Committee the “National Electrical Code” as an 
American Standard, and “Standard Test for Toughness of Rock,” 
“Standard Method of Distillation of Bituminous Materials for 
Road Treatment,” and “Standard Method of Sampling Coal,’ as 
Tentative American Standards, with the “Safety Code for Head 
and kKiye Protection” submitted for approy il as Reeommended 
American Practice 
The Committee itself is now composed of 47 members represent- 
ing 17 bodies or groups of bodies, including six national engineering 
societies, five governmental departments and 13 national industrial 
associations, As is generally known, its funetion is mere ly to see 
that each body or group interested in a standard shall have oppor- 
tunity to participate inits formulation, which is in the hands of a 
working committee, technically called a “Sectional Committe 
Kach Sectional Committee ts organized by, and under the leader- 
ship of, one or more of the principal bodies interested, such bodies 
being known as “Sponsors.’’ Sponsorships have been arranged for 
the following projects under way by the beginning of this year 
Electrical Projects: Rating of Electrical Machinery; Term Markings for 
Electrical Apparatus 

Mechanical Projects: Ball Bearings; Plain Limit Gages: Gears; Machine- 
fool Elements; Nut and Bolt Heads; Pipe Flanges and Fittings 
Serew Threads; Shafting 

General Projects: Passenger and Freight Elevators; Color Scheme for 
Piping Installations; Steel Shapes; Zine Ores and Zine 

Safety Codes: Aviation Safety Code; Construction Work; Electrical Fir 
Code; Electrical Safety Code; Floor Openings; Railings and Tox 
Boards; Foundries; Gas Safety Code; Grinding Wheels; Head and 
Eye Protection; Ladder Code; Lighting Code, Lightning Protection 
Logging Operations and Sawmill Machinery; Machine Tools; Mechan 
ical Transmission of Power; Paper and Pulp Mills; Electrical Power 
Control; Power Presses; Mechanical Refrigeration; Industrial Sanita 
tion; Stairways, Fire Escapes and Other Exits; Textiles; Ventilation 
ind Woodworking Machinery. 

As will be seen from the above lists, much of the Committee's 
attention is given to safety codes. Active work is now in progress 
on 24 such codes with hearty codperation among the state commis- 
“Ions, associations of insurance companies, national engineering 
societies, manufacturers’ and industrial associations, labor and 
civic organizations, and technical bureaus of the Federal Govern- 
ment. As is true of all work under the auspices of the American 
Engineering Standards Committee, such of the bodies as are inter- 
ested in a particular code are represented in the committees re- 
sponsible for the formulation of that code. 

Copies of the report may be obtained on request to the American 
I:ngineering Standards Committee, 29 West 39th St., New York. 
Japan Adopts the Metric System 

In Comptes Rendus des Séances de l’Académie des Sciences 
for March 29, 1921, pages 795-796, reference is made to a telegram 
from Shirio Kikkawa, director of the Bureau of Weights and Mea- 
sures of Tokyo, stating that in a recent session of the Japanese 
Parliament a law was passed making the use of the metric system 
obligatory in Japan. Since 1893 the metric system has been in 
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legal Ls ; in Jana . Dut 


| In practic its adoption | iy 
retarded by the pre lenet ol the local “ystems The PN? 
giving the legal sanction to the metric svstem contained eTICS ¢ 


suggestions and recommendations for the gradual substitutior 
the local units for the metrie units The new law make 
~ystem compulsory in the Japanese mpir 

\s regards other countries of the Far East, a provision 
for the obligatory adoption of the metric system w 


the Chinese Parliament in 1913 with a provision that the syste 


would become officially the only system of measures in Chir 


within ten years, and similar projects have been enacted in Sian 


A.S.M.E. Presents Resolution of Thanks to 
Henry Hess 


At a meeting of the Philadelphia Local Section held at the Phi 
delphia Engineers’ Club on April 26, Henry Hess was presented 
with an engrossed COPY ot the following resolution of appreciatiol 


of the services rendered by him in the cause of standardization 


The President and Council of The American Societ f Mecha 
Engineers by resolution gratefully acknowledge the service ret red to t} 
cause of standardization by Henry Hess, who was one of the first to fore 
the advantages that would accrue from the codperation of manufacturer 
consumers, and technical societies in standardization work, and who } 
been tireless in his efforts to bring about such coéperation 
standardization in this countrys 

His foresight and devotion to the wise ha ‘ large! 
for the broad principles now being followed by the American Engine 
Standardization Committee, which is so successfully coérdinating and dire 


ing the work of the 
irdization 


Various organizations engaged in endineecring eat 


Mr. Hess became a member of this Society in 1906 He w 
manager for the years 1911-1914 and vice-president for the period 
1914-1916. Heattended the meeting in person and received the res 
olution from D. Robert Yarnall, who made the presentation 
iddress 


Dr. Edward B. Rosa Dies 


Dr. Edward Bennett Rosa, chief physicist of the United sState- 
Bureau of Standards, died suddenly in his office in the Bureau o1 
May 17. Dr. Rosa had done notable work in the scientific field, 
particularly in electrical research. He was born in Rogersville 
N. Y¥., on October 4, 1861. After graduation from Wesleyar 
University in ISS6 he entered Johns Hopkins University where he 
later received the degree of Doctor of Philosophy. He served for 
short periods as instructor in the University of Wisconsin and 
professor of physics at Wesleyan, and in 1901 became chief physicist 
of the Bureau of Standards. 

Dr. Rosa developed the physical side of the respiration czlori- 
meter and with Dr. Dorsey as collaborator in 1907 began work on 
the determination of the ampere which has now been perfected 
until it is possible to define this unit satisfactorily. His collection 
of known formulas for computing induction is known widely as 
a model. Another of Dr. Rosa’s achievements was to establis] 
definitely the laws governing electrolytic corrosion. During the war 
he developed a sound-ranging device for locating big guns, and th 
geophone for detecting mining operations. He also interested him- 
self in the development of aircraft radio apparatus and improved the 
radio direction finders by which enemy ships and aircraft could be lo- 
eated. Under his direction the Bureau of Standards has established 
what is perhaps the finest radio research laboratory in the country 

He was a member of many scientific societies, among them being 
the International Commission of Electric Units and Standards, of 
which he was secretary, the National Academy of Sciences, the 
American Philosophical Society, the American Association for the 
Advancement of Science, the American Institute of Electrical 
Engineers, the American Physical Society, the Illuminating Engi- 
neering Society, the Société Francaise de Physique, the Washington 
Academy of Sciences, and the Philosophical Society of Washington 














424 MECHANICAL ENGINEERING 


NEWS OF OTHER SOCIETIES 


SociETy OF INDUSTRIAL ENGINEERS 


Spring Meeting in Milwaukee on April 27, 28 and 29. Industrial 
leadership was the subject for discussion. The speakers emphasiz- 
ed the need for increasing attention to public matters in directing 
the affairs of industry. This was particularly stressed by L. W. 
Wallace, executive secretary of the American Engineering Council, 
who in his presidential address insisted that the industrial leader 
who does not concern himself with the social, political and economic 
life of his community is a failure. Turning to industrial problems 
in the United States, Mr. Wallace believed that the question of 
production should be considered as a whole rather than from the 
standpoint of the individual plant. He attributed the dissatisfac- 
tion of labor to the alternating phases in industry of intense activity 
and blighting stagnation. The antidote does not lie, he said, in 
an indiscriminate reduction of wages, but in regulating produc- 
tion and distribution economically. 

Chester B. Lord, works manager, Advance-Rumely Co., Battle 
Creek, Mich., in Methods of Determining a Fair Day’s Work and 
a Fair Day’s Pay, related processes by which fatigue had been 
eliminated in his plant. In some experiments performed with a 
view to introducing rhythmic sequence, punch presses were taken 
which were used for blanking small armature disks continuously. 
The presses ran at 200 r.p.m. and had a 2-in. stroke. As the pro- 
duction of each press averaged between 35,000 and 40,000 pieces 
per day the man operating it had to stand on one foot or rest his 
weight on one side of his stool and trip a lever 35,000 times per 
day, moving his hands in synchronism. The stroke of one of the 
presses was reduced to */, in. and the speed coincidently lowered 
to 100 r.p.m. The result was that instead of from 80 to 85 blanks 
an average of 90 was secured per minute, noise and the wear and 
tear of the machine were sensibly reduced, and the efforts of the 
operator were diminished because he moved his work in rhythm 
with the press and no longer had to trip it. Similar studies were 
made of the operation of drill presses by women. In this instance 
the presses were altered so that the spindles would reciprocate 
automatically and in synchronism, and the speeds were adjusted 
to the requirements of the motion. 

The educational requirements of a plant executive were discussed 
by 8. E. Stout, betterment manager, Whiting Corporation, Harvey, 
Ill. The graduate, he said, should have had included in his school- 
ing a definite class of industrial work, such as engineering, account- 
ing, production, ete., which would prepare him for a definite class of 
positions; but no industry can expect colleges to train men for 
its own peculiar need. On the other hand, the graduate who knows 
a little of everything, but nothing in particular, is of no special 
value to any industry. 

Standardization of products was urged both as an aid to produc- 
tion and as a necessary requirement to compete successfully with 
foreign manufacturers. Commenting on papers which treated 
this subject, President Wallace observed that whereas the national 
engineering societies of mechanical, electrical, mining and civil 
engineers are spending $50,000 a year for the working out of en- 
gineering standards in Europe, where a keen competition for 
industrial supremacy exists among the nations, the governments 


are appropriating hundreds of thousands of dollars for the same 


kind of research. 


AMERICAN ELECTROCHEMICAL SOCIETY 


General meeting at Atlantic City, N. J., on April 21, 22 and 23. 
A symposium on corrosion and professional papers on electric arc 
welding, electric furnaces and electric-furnace problems in the steel 
and non-ferrous industries, and on electrolytic nickel were the 
technical arrangements of the program. Corrosion was discussed 
under four aspects: atmospheric corrosion; corrosion by water; 
chemical or acid corrosion; and electrochemical corrosion. Pro- 
fessor W. H. Walker, of the Massachusetts Institute of Technology, 
strongly advocated the corrosion-resisting ability of copper-bearing 
steel. The superior quality in this respect of pure commercial iron 
was maintained in a written discussion by J. A. Aupperle, chief 
chemist, American Rolling Mill Co., Middletown, Ohio. The 
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argument for copper-bearing steel was supported by D. M. Buck, 
metallurgical engineer, American Sheet & Tin Plate Co., Pitts- 
burgh, who presented additional evidence in confirmation of his 
theory that the alloy of copper and iron is less electropositive to 
the film of rust formed than is non-copper steel and the consequent 
decrease in difference of potential lessens the corrosion. 

Practical Means of Preventing Corrosion of Iron and Steel Where 
Not Exposed Directly to the Atmosphere, was the title of a paper 
presented by F. N. Speller, metallurgical engineer, National Tube 
Co., Pittsburgh. Mr. Speller gave practical illustrations of ‘‘de- 
activating” apparatus for removing the oxygen in hot-water systems 
and spoke of the unusual beneficial results obtained. Boiler-tube 
corrosion was discussed by B. G. Worth, vice-president, Walter 
Kidde & Co., New York. Another paper by J. A. Aupperle and 
D. M. Strickland, both connected with the American Rolling Mill 
Co., Middletown, Ohio, dealt with acid corrosion. It presented 
a record of tests on pure iron made in open-hearth furnaces, copper 
iron, plain steel and copper steel to determine their resistance 
to corrosion by sulphuric acid. In all eases cited pure iron made 
in open-hearth furnaces had the smallest corrosion. A plea for 
the intelligent use of metallography and metallurgical principles 
in attempts to find non-corrodible alloys was made by Oliver P. 
Watts, associate professor of chemical engineering, University of 
Wisconsin, Madison, Wis. 

Three papers were submitted treating of non-ferrous corrosion. 
In the first, Dr. John F. Thompson, manager technical department, 
International Nickel Co., enumerated the anti-corrosive properties 
of monel metal under varying conditions. Henry 8. Rawdon, of 
the United States Bureau of Standards, discussed examples of in- 
terior corrosion of certain brasses, muntz metal particularly, where 
in many instances a dezincification takes place, resulting in a break- 
ing down of the alloy. The third paper was on the Electrolytic 
Corrosion of Lead by Continuous and Periodic Currents, by FE. R. 
Shepard, electrical engineer, United States Bureau of Standards. 

Dr. Colin G. Fink, who acted as chairman at the sessions of the 
symposium, summarized the main points brought out. According 
to Dr. Fink the following facts were established: (1) That iron 
or steel containing about 0.25 per cent copper is anti-corrosive under 
most atmospheric conditions; (2) that iron or steel containing 
about 0.25 per cent copper when immersed in tap water or acidulated 
media does not endure as well as commercially pure iron; (3) oxy- 
gen in boiler or hot-water systems accelerates corrosion, but this 
influence is removable by extracting the oxygen; (4) corrosion is 
caused by carbon dioxide in boiler water containing soluble iron, 
but this condition can be corrected; (5) chromium, nickel and 
silicon added to iron tend to reduce corrosion; and (6) special 
steel and other alloys reduce corrosion possibilities, but a coérdi- 
nation of results is still lacking. 

The list of professional papers on other subjects included the 
following: Phenomena of Are Welding, by O. H. Eschholz; Elee- 
trodynamic Forces in Electric Furnaces, by Dr. Carl Hering; Recent 
Progress in High-Frequency Induction Heating, by FE. F. Northrup; 
and Regulation of Electric Steel Are Furnaces Using Movable 
Electrodes, by W. G. Mylins. 


AMERICAN GEAR MANUFACTURERS’ ASSOCIATION 


Convention at Cincinnati, on April 27-30. The reports from 
seven committees indicated that substantial progress has been made 
during the year in the standardization of gears. The Association 
and The American Society of Mechanical Engineers have been 
for some time working jointly for the formulation of standards 
which will be recognized as the United States standards. The ree- 
ommendations of the various committees were discussed at great 
length and a number of them were adopted by the convention, 
while many others were referred back to the committees for further 
investigation. From the report of the spur-gear committee, for 
example, the following clauses were approved: The width of 
face for industrial spur gearing shall be 10 divided by the diametral 
pitch; the thickness of rim for spoked spur gears for industrial 
work shall be 4 divided by the diametral pitch, or 1.3 times the 
circular pitch; the diameter of hub for spoked spur gears for in- 
dustrial work shall be 2 times the diameter of bore. 
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In a paper on The Ideal Chain and Sprocket Drive, G. M. Bart- 
lett, Diamond Chain & Mfg. Co., Indianapolis, referred to the 
work of the committee on standardization of The American Society 
of Mechanical engineers on steel roller chains, and that of the 
roller chain division of the Society of Automotive Engineers on 
the same subject. This work is now being done codperatively by 
the two committees. 


British chain makers have also organized 
and have standardized to a great extent, and where differences 
occur they are not sufficiently great to prevent American chains 
from operating over British sprockets. 

erik Oberg, editor of Machine ry, one of the committee of editors 
of technical magazines that recently conferred with Secretary 
Hoover of the Department of Commerce, conveyed the message 
from the secretary as to what the department aims to accomplish 
in the way of helping industry, and the assistance which it would 
like to secure from industrial associations in the way of furnishing 
statistics of the respective industries. The association went on 
record as favoring the assistance of the Department of Commerce 
as far as possible. 

This report has been prepared from the extensive account of the 
convention published in Iron Age for May 5 


NATIONAL MeTAL TRADES ASSOCIATION 


Annual meeting in New York on April 20 and 21. The belief 
was expressed that the worst of after-war industrial difficulties 
have passed, but complete recovery of business was not expected 
to take place this year. The outcome of recent conflicts between 
employers and union workers, it was thought, had demonstrated 
the soundness of the principle of the open shop. 

A progress report was presented by the committee on industrial 
education. Asa result of their studies during the year, the commit- 
tee find that: (1) There is a shortage of efficient workers for 
normal production; (2) too few companies train workers; (3 


¢ 


any ol those who do attempt to train have nothing even approx 


MintuM. By George Mortimer. Sir Isaac Pitman & Sons, Ltd., 
London and New York Pitman’s common commodities and indus- 
tries Cloth, 5 & 7 in., 152 pp., illus., tables, $1. 

This little book gives a clear description, suited to the needs of 

y readers and business men, of the processes by which aluminium 
is made and of its uses in industry, particularly in automobile and 

ircraft construction, the chemical industry, electro and electrical 
engineering. 

4M Design anp Manvuracture. By F. B. Jacobs. D. Van Nostrand 

Co., New York, 1921. Cloth, 6 K 9 in., 121 pp., illus., $2. 

This book is intended for machine designers and cam makers, as 
a practical aid in laying out and cutting cams. The writer has 
avoided mathematical formulas. 

CHILTON Tractor INpEx. Vol. 4, No. 1. Chilton Co., Philadelphia, 1921. 

Paper, 7 X 10 in., 456 pp., illus., tables, $2. 

This semi-annual handbook is a reference book for those inter- 
ested in tractors and farm-power machinery. It includes a di- 
rectory of manufacturers of tractors, specifications of those on the 
market, with illustration, of most of them, a directory of manufac- 
turers of farm-power machinery, electric plants, motor trucks, ete., 
ind a list of makers of tractor parts and equipment. General ar- 
ticles and tables of data valuable to makers and users are also in- 
cluded. 

Cost AccountinG To Arp Propuction. By G. Charter Harrison. The 
Engineering Magazine Co., New York, 1921. Cloth, 6 X 9 in., 234 pp., 
plates, $7.50 

rhe author of this volume believes that the customary methods 

of cost accounting are entirely unsuited to the needs of modern in- 

dustry. Cost accounting, in his opinion, should not be a compila- 
tion of information concerning past events, but a method of prede- 
termining costs. His book discusses the proper functions of an 
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imating a definite schedule for this work, and have not definitely 
determined responsibility for instruction and training as part of 
the duties of some person or group; (4) very few foremen ar 
able to give proper instructions in the training necessary 5 
conditions within the various plants determine the type of training 
necessary. They offer the following recommendations Ll) That 
a definite number of specialists or apprentices be trained in each 
shop, this number to be proportionate to the total number employed 
2) that a committee on industrial education and training be formed 


in each branch, such committee to codperate with local educational 
or training Institutions on questions pertaining to technical, voca- 
tional, part-time and continuation schools, and to consider ways 
and means of furthering training and education within the plants 
of members of the association. 

George A. Seyler, works manager, Lunkenheimer C¢ 
his experience in installing a training department In 


related 


pl inning 
and selecting a location the decision was reached to isolate the 
training department from the production departments. By this ar- 
rangement it was intended to prevent any confusion arising in the 
beginner's mind from comparing himself with trained workers. A 
director of training and several assistants are always on hand to 
give information and he Ip to the apprentices. The training course 
lasts two weeks. As to how the students qualify in comparison 
with men trained under the old method, the foremen have reported 
that the students at the time of entering are equal to men who have 
been working in the shop from six to nine months. 

The methods pursued by the University of Cincinnati in training 
instructor foremen were outlined by D. J. McDonald, professor of 
vocational education at that university. W. C. Wilson of the 
American Institute of Weights and Measures, New York, spoke 
briefly on the Britton bill, which was introduced in the House of 
Representatives on April 11 “to fix the metric system of weights 
and measures as the single standard of weights and measures for 
certain uses.” 

Further particulars of this meeting may be found in /ron Age 
for April 2S. 


accounting system, and how to secure them, but is chiefly intended 

to stimulate thought and provoke discussion of the subject. 

Prue Evecrrirication oF Rattways. By H. F. Trewman. Sir Isaac 
Pitman & Sons, Ltd., London, 1920. (Pitman’s technical primer se- 
ries.) Boards, 4 7 in., 78 pp., diagrams, $1. 

This little volume is an outcome of the discussions as to the ad- 
visability or otherwise of electrifying the railroads of Great Britian, 
a subject of general interest because of the necessity for relieving 
railway congestion and utilizing coal in the most economical manner. 
Without going into technical details covered in books on electvic 
traction, the author brings forward the commercial aspect of the 
matter and calls attention to some of the main questions to which 
attention must be paid. Sufficient electrical information is given 
to enable these points to be understood by readers who are not 
electricians. 


ELements pe Mecanique A L’usace pes Incenteurs: RestsyaNce Des 
Matertaux. By Robert d’Adhémar. Gauthier-Villars et Cie 
Paris, 1921. Paper, 6 X 9 in., 185 pp., diagrams. 

In writing this book the author has attempted an introduction 
to the theory of the resistance of materials, in which the hypotheses 
that have been adopted to simplify the subject in practice are 
set forth as briefly and simply as is possible. 

ERGEBNISSE DER AERODYNAMISCHEN VERSUCHSANSTALT ZU GOTTINGEN. 
By L. Prandtl. Part 1. R. Oldenbourg, Miinchen und Berlin, 1921. 
Paper, 8 X 11 in., 140 pp., plans, illus., tables, 40 marks. 

This publication, the first of a series of bulletins devoted to the 
experimental investigations undertaken by this research labora- 
tory, gives the hitherto unpublished results of recent researches. 
These are chiefly concerned with the shapes and profiles of pro- 
peller blades, although minor investigations of the reciprocal ef- 
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fect of wings and propellers and bodies and propellers and of the 
frictional resistance of wing fabrics are included. The bulletin 
gives results of tests of almost all the blade forms that have been 
used or investigated in Germany during recent years. The work 
also describes the organization, equipment and methods of the 
laboratory, and a summary introduction to the theory of air re- 
sistance, including the new theory of flight. 


Fire Tests oF Buitp1Inc CoLumNs by Associated Factory Mutual Fire In- 
surance Companies, the National Board of Fire Underwriters, and the 
Bureau of Standards, jointly conducted at Underwriters’ Laboratories, 

Chicago, 1917-1919. Cloth,6 X 9in., 388 pp., illus., charts, tables; 

$2.50. 


‘fo 


This pamphlet presents the results of an investigation undertaken 
to ascertain the ultimate resistance against fire of protected and un- 
protected columns as used in the interior of buildings, and their 
resistance against impact and sudden cooling from hose streams 
when highly heated. The results of 91 fire and 15 fire and water 
test: are given, including tests of representative types of steel, 
east iron, concrete-filled pipe and timber columns, protected and 
unprotected, and reinforced-concrete columns. It is stated to 
be the most complete investigation ever made. 


FounprY Movu.pinGc MAcHINES AND PaTreRN Equipment. By Edwin 8S 


Carman. Second edition. Cloth, 6 K 9 in., 225 pp., illus. 

Contents: general moulding principles; the theory of jolt 
ramming; roll over jolt moulding machines; roll over jolt mould- 
ing machines for large-size, medium-size and small-size rolls; 
jolt moulding machines in brass and aluminum foundries; plain 
jolt moulding machines; air-operated squeezer machines; jolt 
stripper moulding machines; pattern equipment; flask equipment ; 
machine moulded cores; foundations for jolt ramming moulding 
machines. 

As shown by its contents, this book is intended to explain the 
construction of moulding machines and their use for various kinds 
of molds. The methods of pattern mounting and moulding are de- 
scribed in detail and very fully illustrated by photographs. 
Ethan Viall. First edition. 

1921. Cloth, 6 & 9 in., 442 


Gas Torcn anp Tuermit WeELpING. By 


MeGraw-Hil! Book Co., Inc., New York, 
pp., illus., $4. 

This is a careful summary of American practice and. equipment, 
selected from the existing literature, from shop data, and from the 
experience of experts. The materials and apparatus used, the 
methods and their app'ication to particular kinds of work, are de- 
scribed in detail, providing a large amount of practical information 
for workmen and engineers. 


GASOLINE AUTOMOBILES. By James A. Moyer. First edition. McGraw 
Hill Book Co., Ine., New York, 1921. Cloth, 5 X 8 in., 261 pp., illus., $2. 
The purpose of this book is to present clearly, briefly and in- 

terestingly, the essential principles of automobile construction. 

It is expected to furnish practical help to drivers who wish to 

know the causes of ordinary operating troubles and the ways to 

remedy them. 


Herspert Hoover. THE MAN Aanp His Work. By Vernon Kellogg.  D. 
Appleton and Co., New York, 1920. Cloth, 5 X 8 in., 375 pp., por- 
traits, $2. 

Dr. Kellogg’s book is the attempt of an observer, associate and 
friend to tell, simply and straightforwardly, the personal story of 
the man and his work up to the present. His boyhood, education, 
work in Australia, China and London are recounted briefly, and 
much space given to his work for the relief of Belgium, as food and 
relief administrator. As appendixes are given four important ad- 
dresses by Mr. Hoover. 


HuMAN ENGINEERING, a Study of the Management of Human Forces in In- 
dustry. By Eugene Wera. D. Appleton & Co., New York, 1921. 
Cloth, 5 X 8 in., 378 pp., $3.50. 

This volume is a contribution to the discussion of the relationship 
of labor, capital and society in the industrial development of the 
world. Neither the old nor the modern school of management has 
succeeded in removing labor unrest, owing, in the author’s opinion, 
to the ignoring of labor as a social group and disregard of the so- 
cial purpose of industry. To present the principle of stimulating 
labor as a whole toward production at large for social purposes 
is the object of the present work. 
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The author studies the evolution of the ideas governing in- 
dustrial relations, interprets the essentials of present issues, pre- 
sents certain democratic tendencies and develops a typical organ- 
ization for class coéperation. Other sections analyze the different 
psychological associations of men involved in industry, discuss the 
principles of human engineering and outline their application. 
H. Goldingham 


Spon and Chamberlain, New 
illus., plates, tables, $3.15. 


MARINE AND STaTioNARY EnGrnes. By A. 
tion, revised and enlarged. 
Cloth, 5 X : 

This treatise is offered to designers and operators in need of 

concise, practical information on the various types and designs of 
Diesel engines. The book opens with a brief account of the theory 
of the engine. This is followed by a description of the details of 
construction, and discussions of indicator diagrams, of the advan- 
tages and disadvantages of Diesel engines, and of their operation 
and maintenance. These general topics are followed by deserip- 
tions and drawings of many types of engines 


Second edi 
York, 1921 


Sin., 253 pp., 


THe HANDBOOK By International 


Third edition. International Textbook Co 
t X 5in., 405 pp. plates, illus., $1.50. 

A small pocketbook of information on nautical matters, in- 
tended for young men in the naval and merchant marine service 
and for laymen interested in nautical affairs. Although the treat- 
ment is brief, it is sufficient for ordinary reference purposes 
By Samuel L. Hoyt Part 2, The Metals and Comm 

Alloys. First McGraw-Hill Book Co.. Ine New York 
1921. Cloth, 6 9 in., 462 pp., illus., tables, $5 

The second volume of this treatise on metallography describes 
the more important metals and alloys. This description includes 
the constitution and microstructure, the physical and mechanical 
properties for different heat and mechanical treatments, the effects 
of the common impurities and a brief discussion of the uses. Those 
compositions of particular importance have been treated in more 
detail and measured values of their important 
cluded. 
MoDERN 

Witham, Sr 
York, 1920. 

This treatise is the work of a writer with long practical experience 
in the industry, and is intended to fill the need for a practical work 
on paper manufacture as carried on in America. It is* not 
abstruse and technical for the average papermaker, but is thorough 
enough to be of real value. 
processes in actual use, and also treats of plant design and personne! 


MARINERS’ Correspondence Sehool- 


Seranton, Pa. 1920. Clot} 


MI ETALLOGRAPHY. 
edition. 


properties ure In- 


Practical l'reatise By G _ 
italog Co., Ine. New 
tables, 36 


Puce anp Paper MakinG. A 
Book Dept., The Chemical C 
Cloth, 6 X 9 in., 599 pp., illus., 


too 


The book deseribes the equipment and 


Weil 


9 in., 219 py 


NEvE GRUNDLAGEN DER TECHNISCHEN HypRopYNAMIK By L. W 
R. Oldenbourg, Munich and Berlin, 1920. 
illus., diagrams, 26 M. 


Paper, 6 


This work is concerned with some of the problems of hydro- 
dynamics, for which no exact elucidation or analytical solution 
has yet been obtained, as, for example, eddies in streams and pipes 
the effect of expansions or contractions in channels, orifice prob- 
lems, water hammer and the theory of turbines and of rotary flow 
of liquids. The author advances certain principles, based on long 
theoretical and practical study, which he considers correct and in 
accordance with experimental results. 


THe New THERMOvYNAMICS; the non-postulated rationale of motive power 
of heat. By Jacob T. Wainwright. Privately printed, i921. Boards, 
7 X 10 in., 44 pp. 

Believing that the second law of thermodynamics, which ts the 
foundation for present-day teaching of that branch of thermo- 
dynamics which treats of the motive power of heat, is untrue, the 
author presents his arguments for its repudiation. The mono- 
graph sets forth his views as to the rationale of the motive power 
of heat and his grounds for claiming that the Carnot principl 
conflicts with the principle of the conservation of energy and with 
observed results. 


Patent Law. By John 


Barker Waite. Princeton University Press 
Princeton, N. J., 1920. 5. 


Cloth, 6 X 9 in., 316 pp., 8: 

In this volume the professor of law in the University of Mich- 
igan Law School presents a concise but complete and thorough dis- 
cussion and exposition of the principles of patent law, intended fo: 
inventors, engineers and all that class of laymen who from time 
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to time want information concerning their rights in respect to 
patents and inventions. It purports to cover only the substantive 
law of patents, their nature, validity, effect and their character- 
isties as property; and the author has attempted to present every 
issue that has come before the courts. 


PATTERNMAKING. By Ben Shaw and James Edgar. Sir Isaac Pitman & 
Sons, Ltd., London and New York, 1921. (Pitman’s Technical Primer 
Series.) Boards, 4 7 in., 108 pp., illus., $1. 


This little volume gives a birdseye view of the subject, for use by 
students, apprentices, young journeymen and others who wish 
some knowledge of the principles that underly it. 


Propucer Gas. By J. Emerson Dowson and A. T. Larter. Fourth 
edition Longmans, Green and Co., New York, 1920. Cloth, 6 * 9 
n., 361 pp., illus., $7.50 


Contents: Theory of producer gas; furnace work; heating 
vork; engine work; suction plants; gas from bituminous coal for 
engine work; producer gas from peat; gas traction on roads; gas 
propulsion of vessels; stand-by losses; comparison of gas and steam 
power; fuel; analysis of fuel and of producer gas; calorific power 
of solid and gaseous fuels; practical notes. Appendices. 

The table of contents shows the scope of this treatise, which 
vives a general survey of present practice in the production and 
itilization of producer gas. This edition has been thoroughly 
evised., 


space AND Time IN ConTemMporARY Puysics; AN INTRODUCTION TO THI 
PHeory or Retativiry AND GRAVITATION By Moritz Schlick 
Rendered into English by Henry L. Brose. Oxford University Press 
American Branch, New York, 1920. 10 + S89 pp., cloth, 6 * 9 in 
= 4) 


The theory of relativity consists of two parts, the old special 
theory, and the more recent general theory. This book is in- 
tended as an introduction to the whole set of ideas contained in 
this theory and should interest especially those who are concerned 
vith the general conceptions rather than the details. Its essential 
uirpose is to describe these physical doctrines with particular 
eference to their philosophic significance. The present edition 
iries from the previous one only in minor improvements 


\SCHENBUCH FUR SCHIFFPSINGENIEURE UND SEEMASCHINISTEN. By E. 
Ludwig and E. Linder. Third edition R. Oldenbourg, Munich and 


Berlin, 1920. Cloth, 5 X 7 in., 514 pp., tables, diagrams, illus., 24 M 


This book is a third edition, under a new title and with new 
mpilers, of G. Bauer’s Kalender fiir Seemaschinisten. In its 
resent form it is a volume of convenient size, intended for marine 
ngineers, and covering concisely all the mechanical equipment of 
ups. The volume contains the necessary physical and math- 
imatical tables and formulas, sections on reciprocating steam 
ngines, steam turbines, turbine reducing gear, boilers, boiler acces- 
ries, piping, combustion engines, auxiliary mechanical equip- 
ent, electrical equipment, measuring instruments, ship construc- 
ion, navigation, laws and regulations. All these subjects are 
reated from a modern point of view, particular attention being 
iven to methods likely to be used in the future. 


HNISCHER LITERATURKALENDER. Second edition. R. Oldenbourg, 
Minchen-Berlin, 1920. Cloth, 6 X 8 in., 441 pp., frontispiece, 40 
Marks. 
This is a “Who's Who” of living German writers on technical 
ibjects, compiled by the chief librarian of the German Patent 
(Mtfice. About seven thousand names are included. The informa- 
ion includes date of birth, address, education, occupation, writings 
ud specialty. This edition contains a thousand names more 
than that of 1918, and has also an index by specialties and a list of 
leaths during 1918 and 1919. 


He Testinc oF Morive-Power Enatnes. By R. Royds. Second edi- 
tion. Longmans, Green and Co., New York, 1920. Cloth, 6 X 9 in., 
392 pp. diagrams, tables, $7.50. 

This book is intended for students with an elementary knowledge 

ol motive-power engineering, who desire information on the prac- 
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tical testing of motive-power engines. Special attention is given to 
the variable conditions under which a plant may operate and the 
necessity for systematic arrangements where a series of trials is 
contemplated. This edition has been revised and modified to 
meet modern developments. 


A Text Book or CHemicaL ENGINEERING. By Edward Hart The 
Chemical Publishing Co., Easton, Pa., 1920. Cloth, 6 
pp., illus., diagrams. 

Materials; Location of Works; Boilers; Prime 

Movers; Plumbing; Crushing; Dissolving; Filtration; Tanks 

Kvaporation; Crystallization; Drying; Distillation; Absorption of 

Gases; Mixing and Kneading; Containers. The contents give an 

indication of the scope of Dr. Hart’s new book, which is based upon 

his courses in Lafayette College. The treatment of the subject 
is brief and elementary, but thoroughly practical 


9 in., 223 


Contents: 


Pext-Book OF THE MATERIALS OF ENGINEERING By Herbert T. Moore 


With a chapter on concrete, by H. F. Gonnerman. Second edition 
first impression McGraw-Hill Book Co., Ine New York, 1920 
Cloth, 6 * 9 in., 327 pp.. illus., charts, tables, $3 


This text-book contains a concise presentation of the physical 
properties of the common materials used in structures and ma- 
chines, together with brief descriptions of their manufacture and 
fabrication. It is primarily intended for use in connection with 
courses on the mechanics of materials, but the author he pes that 
it will also be useful to draftsmen, inspectors, machinists and others 
who use these materials. In this edition the chapter on concrete 
has been rewritten, a chapter added on rubber, leather and hemp 
rope, and other sections have been enlarged or revised 


HINES By Robert F. McKa Second editior 


THe Tueory or Ma 
1. London, 1020 Cloth, 6 K 9 in 14s py d 


Edward Arnok 
$6.75. 
Contents: Mechanics; Kinematics of Machines; Dynamies of 
Machines. Although many books exist which cover one or two 
special parts of this subject, the author believes this to be the 
first attempt at a systematic, comprehensive review of the whole 
The volume is intended for students and engineers, many exercises 
being included for use by the former 


This edition is practically 
identical with the first, only minor additions and alterations having 
been made. 


Pue VENTILATION Hanp Book. By Charles L. Hibbard. Second editior 
revised and enlarged rhe Sheet Metal Publication Co.. New York. 
1920. Cloth, 6 K Sin., 231 pp., illus., diagrams, $2.50 

This book is intended to present in convenient form, the princi- 
ples of warm-air heating and ventilation, with simple methods for 
computing the sizes of the various parts of a system of this kind 

The subject matter is arranged in the form of questions and answers, 

and the descriptions and mathematical data are given in very 

simple form 


THe Wetpine Encyciorepia. Compiled and edited by L. B. Mackenzie 
and H. 8S. Card Welding Engineer Publishing Co., New Ys 
1921. Cloth, 6 K 9 in., 224 pp.., illus., $5. 

This book is a collection of information on oxy-acetylene, electric 
and thermite welding, arranged in concise alphabetical form for 
ready reference. The material has been largely selected from the 
files of the Welding Engineer, and is practical rather than theoretical 
in character. 


rx 


WINNING THE PuBiic. By S. M. Kennedy. First edition 
Hill Book Co., Inec., New York, 1920. Cloth, 6 * 9 in.. 


McGraw- 
168 pp., 


This volume includes the substances of various addresses de- 
livered before technical and trade associations during recent years. 
They discuss the relations of public utilities with those whom 
they serve and the methods by which public confidence and good 
will can be secured. 
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Palm Oil Palm Oil as Engine Fuel Gas & Oil tests in diluted ait vortance of the separation of water fro t cor 
Power, vol. 16, no. 186, Mar 1921, pp. 85-86 ustion gases for operation and boiler efliciencs 
Tests in Brussels with palm oil and other vegetabl onsideration of higher heating value in t 
oils grown in Belgian Congo B Instruments Boiler Operation at tl I Plant 
Research. Motor Fuel So African Eng vol of the Mesta Machine Company, C. | t Bla 
2, no 3, Mar. 31 1921, pp. 55-56 Research Furnace & Ste el Plant, vol. 9, no. 4 1921 
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Semi-Water Gas. Utilization of Water Gas as gieverlust durch Unbalanz Hans Heymann Be- . . , 
Automobile Fuel (Utilisation du gaz pauvre a trieb, vol. 3, no. 13, Mar. 25, 1921, pp 36, Electrically Heated Bergeon-Fredet | tric J er 
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duites d’essais de vaporisation), Victor Kammerer. 
Bulletin de la Société Industrielle de Mulhouse, 
vol. 86, no. 8, Nov. 1920, pp. 519-582, 10 figs. 
Experiments on  water-tube boiler. Empirical 
equaiions are constructed from results found. 


Marine. See MARINE BOILERS. 
Sectional. Sectional Boilers Composed of Sections 


Connected in Series and Surrounding the Feeding 
Chute and a New Device for Testing the Feeding 
Chute [Gliederkessel aus hintereinander geschalten 


den Fillschacht umschliessenden Gliedern und 
Fillschacht-Priifungseinsatz (D.R.P.)}. Gesund- 
heits-Ingenieur, vol. 44, no. 12, Mar. 19, 1921, 


pp. 134-135, 4 figs. Describes new patented device. 


BOILERS, WATER-TUBE 


Marine. Advantages of the Use of the Water-Tube 
Boiler in the Mercantile Marine, James Kemnal. 
Trans. North-East Coast Instn. Engrs. & Ship- 
builders, vol. 37, part 4, Feb. 1921, pp. 185-192 
and (discussion), pp. 193-208, 8 figs, partly on 3 
supp. plates. Chief advantages claimed for water- 
tube boiler over cylindrical boiler are greater safety, 
possibility of using higher pressures and saving in 
weight. 


BRAKES 


Train, Automatic. Successful Test of the Auto- 
matic Straight Air Brake on the Norfolk & Western 
Railway. Ry. & Locomotive Eng., vol. 34, no. 4, 
April 1921, pp. 91-98, 12 figs. 

Train, Tests. Handling 9,000 Tons Down a 1.6 
per cent Grade. Ry. Rev., vol. 68, no. 14, April 
2, 1921, pp. 515-521, 9 figs. Tests conducted 
by Norfolk & Western on control of 70-car train 
with automatic straight air brakes. 


BRASS 


Aluminum in. Influence of Small Quantities of 
Aluminum Upon the Properties of Brass, J. Czo- 
chralski. Brass World, vol. 17, no. 3, Mar. 1921, 
p. 64. Tests showed that aluminum content 
greater than about 0.06 per cent exerts injurious 
influence upon brass. 


BROACHES 
Burnishing. Burnishing Broaches, E. A. Dixie. 
Am. Mach., vol. 54, no. 14, April 7, 1921, pp. 599- 


601, 8 figs. How to make and use broaches. Kinds 
of spoiled work that may be reclaimed by their 
use. Turning broached work with diamond. 

BROACHING 

Keyways. Guide Bushings for Keyway Broaching, 
Carl H. Briggs. Machy. (N.Y.), vol. 27, no. 8, 
April 1921, pp. 767-769, 4 figs. Formulas for 
designing bushings for broaching accurate keyways. 


BUILDING CONSTRUCTION 


Electric Welding in. Electrically-Welded Struc- 
tural Steelwork. Engineering, vol. 121, no. 2881, 


Mar. 18, 1921, pp. 323, 3 figs. 
extension of foundry building. 

BULKHEADS 

Defiections. Notes on Deflections of Bulkheads 
and of Ships, A. M. Robb. Engineering, vol. 111, 
no. 2883, April 1, 1921, pp. 407-410, 21 figs. Appli- 
cation of theory of beams to investigation of bulk- 
head stiffening. 


Welding used for 


Spacing. On the Spacing of Transverse Bulkheads, 
K. G. Finlay. Engineering, vol. 111, no. 2883, 
April 1, 1921, pp. 403-405, 6 figs. Scheme for 
determining subdivisions of bulkheads. 

BUSES 

London. Motor Omnibus for the London General 


Omnibus Company, Limited. Engineering, vol. 
111, no. 2883, April 1, 1921, pp. 391-392, 9 figs. 
partly on supp. plate. Double deck buses with 
total seating capacity of 54 passengers. 


C 


CALCULATING MACHINES 


Manufacture. Calculating Machines. Times Eng. 
Supp., no. 557, Mar. 1921, p.99. Principles involved 
in manufacture of machines for performing divisions 
and extracting square roots automatically. 


CAMS 


Design. Calculation of Inertia Forces in Mechanisms 
Operated by Cams (Calcul des efforts d'inertie 
dans les mécanismes commandés par des cames) 
P. Cayére. Arts et Métiers, vol. 74, no. 4, Jan. 
1921, pp. 28-30, 6 figs. Construction of accelera- 
tion graphs for typical mechanisms. 

Manufacture. Production of Accurate Cams, E. A. 
Dixie. Am. Mach., vol. 54, no. 13, Mar. 31, 1921, 
pp. 553-556, 15 figs. Fixtures employed in manu- 
facture of typical cams. 


CAR AXLES 


Manufacture. The Manufacture of Railway Axles 
Ry. Engr., vol. 42, no. 494, Mar. 1921, pp. 85-87, 
4 figs. Special machinery and equipment developed 
by British manufacturers. 


CAR CONSTRUCTION 


Support on Trucks. New Type of Support of a 
Railway Car on Trucks (Nouveau type de sus- 
pension pour voiture a bogies), M. Leboucher. 
Revue générale des Chefhins de Fer, vol. 39, no. 
12, Dec. 1920, pp. 271-294, 28 figs. Method de- 
veloped by French Southern Ry. Springs possess- 
ing variable flexibility and having no friction between 
their elements. Records of service of cars fitted 
with system. 


MECHANICAL ENGINEERING 


CAR COUPLINGS 


Automatic. Automatic Couplings for Railway 
Rolling-Stock. Ry. Engr., vol. 42, no. 495, April 
1921, pp. 135-136, 4 figs. Antomatic coupling 


on railways and terminals systems in Switzerland. 
The Boonzaier Automatic Coupling. Ry. Engr., 
vol. 42, no. 495, April 1921, p. 129, 3 figs. 
CAR WHEELS 


Chilled Iron. Manufacture, Properties and Uses 
of Chilled Iron Wheels (Les roues en fonte trempée, 
leur fabrication, propriétés et usages), M. E. Polush- 


kin. Revue de Métallurgie, vol. 18, no. 1, Jan. 
1921, pp. 143-57, 10 figs. Heat-treating process. 
Interpretation of photomicrographs. Bibliography. 


(Concluded.) 


CARBOCOAL 
See FUELS, Carbocoal. 

CARBURETORS 

Manifolds, Vaporizing in. Vaporising in the 
Manifold, Robert W. A. Brewer. Autocar, vol. 


46, no. 1324, Mar. 5, 1921, pp. 429-431, 7 figs 
Study of conditions of carburation and of correct 
methods of insuring vaporization of fuel. 


CARS, FREIGHT 


Container System. Container System Extended 


on the New York Central. Ry. Rev., vol. 68, 
no. 16, April 16, 1921, pp. 600-602, 4 figs. Con- 


tainer system was first operated for express car 
and is now being extended to freight service. 


Draft-Gear Tests. Draft-Gear Tests of the Rail- 


road Administration. Ry. Mech. Engr., vol. 95, 
no. 4, April 1921, pp. 229-232, 4 figs. Investiga- 


tions conducted by inspection and test section of 
Baltimore & Ohio Railroad. 

Gondola. New Norfolk & Western 100-Ton Coal 
Cars, John A. Pilcher. Ry. Age, vol. 70, no. 15, 
April 15, 1921, pp. 923-928, 9 figs. Body supported 


on side bearings instead of center plate. New 
type six-wheel truck. 

CARS, PASSENGER 

Steel. Safety of Passengers in Steel Cars, Frank 


M. Brinkerhoff. Official Proc. New York Railroad 
Club, vol. 31, no. 5, Mar. 18, 1921, pp. 6399-6413 
and (discussion) pp. 6413-6433, 12 figs. Suggests 
protection of steel cars with special arrangement 
of cable loops at ends, to prevent telescoping in 
accidents. 


The Safety of Passengers in Steel Railway Cars: 


Frank M. Brinckerhoff. Ry. Mech. Engr., vol. 
95, no. 4, April 1921, pp. 223-227, 8 figs. Also 
in Ry. Age, vol. 70, no. 12, Mar. 25, 1921, pp 


781-785, 8 figs. Discussion of action of cars in 
accidents and methods which will avoid telescoping. 
Paper read before New York Railroad Club. 

The Steel Passenger Cars of the Prussian-Hessian 


State Railroad (Die eisernen Personenwagen der 
preussisch-hessischen Staatsbahnen), H. Speer 
Zeit. des Vereines deutscher Ingenieure, vol. 65, 
nos. 11 and 12, Mar. 12 and 19, 1921, pp. 261-265 
and 295-297, 15 figs. Objections to steel cars 


with regard to rusting, loosening of parts, influence 
of heat and use of material are said not to be justified; 
the consumption of ore is offset by the saving effected 
in coal with the operation of the lighter-weight 
steel cars. Economy in construction and main- 
tenance is set forth. 


CAST IRON 


Filtering. The Filtering of Cast Iron (Le filtrage 
de la fonte), D. Mathu. Fonderie Moderne, no. 1, 
Jan. 1921, pp. 9-16, 15 figs. Brunelli process for 
filtering cast iron by pouring it through special 
funnel which removes impurities. 

Nickel, Influence on. Influence of Nickel on Cast 
Iron. Automotive Industries, vol. 44, no. 13 
Mar. 31, 1921, pp. 705. Results of tests on cast 
iron with nickel and cobalt additions. Addition 
of one per cent nickel increased compressive and 
transverse strength 30 per cent while tensile strength 
increased 25 per cent and hardness 18 per cent 
Effect of cobalt is reverse of that of nickel, except 
in respect to hardness. 


CASTINGS 
Centrifugal. Centrifugal Castings. Engineering, 
vol. 121, no. 2881, Mar. 18, 1921, pp. 311-312, 6 


figs. Methods and machines employed for casting 
cylindrical articles under centrifugal pressure at 
works of Stokes Castings, Ltd., Mazsfield, England. 


Cleaning. Cleaning and Dressing Castings, F. W 
Wilson. Foundry Trade J!., vol. 23, no. 239, 
Mar. 17, 1921, pp. 243-246, 4 figs. Cleaning 


chamber for intricate castings. 
Manchester Assn. Engrs. 


Cleaning and Dressing Castings 


Paper read before 


II, F. W. Wilson, 


Machy. (Lond.), vol. 18, no. 443, Mar. 24, 1921, 
pp. 775-777, 4 figs. Details of sand-blasting appara- 
tus. 

CEMENT 

Analysis. Chemical Analyses of Cement as Indi- 
cators of Behavior. Eng. -News-Rec., vol. 86, 


no. 15, April 14, 1921, pp. 637-639, 2 figs. Rear- 
rangement of stock analyses recommended so as to 
show true content of active agents. 


Slabs. New Design Data for Cement Slabs. Am. 
Architect, vol. 119, no. 2359, Mar. 9, 1921, pp. 
287-291, 10 figs. Tests at Lehigh University on 
slabs poured with mixture under pressure from 
nozzle. 

CEMENT GUN 

Uses. The Application of Cement Mixtures by 


Vow. 43, No. 6 


Machinery, George J. Young. Eng. & Min. Jl. 
vol. 111, no. 13, Mar. 26, 1921, pp. 537-543, 6 
figs. Sumraary of properties and examples of use 
of gunite in mining and metallurgical industry 
Fireproofing of underground timber and surface 
structures. Prevention of slabbing by sealing 
rock surfaces and obviating action by air and mois 
ture. 


CEMENT, PORTLAND 


Cal, Effect of. Effect of Cal in Portland Cement 
Public Works, vol. 50, no. 14, April 2, 1921, pp. 
278-279. Result of investigation by Bur. of Stand 
ards indicates acceleration of setting without reduc- 
tion of ultimate strength. 


Testing. Japanese Standard Rules for Testing 
Portland Cement. Enz. World, vol. 18, no. 4 
April 1921, pp. 273-274. Issued by Dept. of 
Agriculture and Commerce on Feb. 10, 1905, re 
vised Dec. 10, 1909, and June 20, 1919. Trans 
lated by Japan Portland Cement Assn. 

Portland Cement, R. E. Stradling. Concret« 
& Constructional Eng., vol. 16, no. 3, Mar. 1921 


pp. 169 177, 13 figs. Comparative study of British 
and foreign standards and methods of testing port 
land cement. (To be concluded.) 


CENTRAL STATIONS 


Electric-Furnace Operation. Electric Furnaces 
and Central Station Charges, H. O. Swoboda 
Forging & Heat Treating, vol. 7, no. 3, Mar. 192! 


pp. 190-193, 3 figs. Curves illustrating decrease 
of cost of electric energy with increasing load factor 
for various maximum demands. Comparison of 
electric-station load in industrial districts with and 
without electric furnace. 


Mine-Mouth. A Mine-Mouth Super-Power Sta 
tion. Power, vol. 53, no. 14, April 5, 1921, pp 
532-542, 22 figs. Total capacity is to be 300,000 
kw., in units of 60,000 kw Power is generated 
at 12,000 volts and is stepped up to 66,000 volts 
through bank of three 23,600-kva. transformers in 
power house. Station is located near coal mine 
about 50 miles from Pittsburgh 


Colfax Power Station of the Duquesne Light 
Company, Pittsburgh, D. L. Galusha and C. W. F 
Clarke. Jl. Am. Inst. Elec. Engrs., vol. 40, no. 4 
April 1921, pp. 281-294, 44 figs. Installation of 
two 60,000-kw. units first step in proposed 300,000 
kw. power station for Pittsburgh district 

Reliability Simplicity 


and Characteristics of 


New Colfax Station Elec. World, vol. 77, no 
16, April 16, 1921, pp. 865 872, 19 figs. Generating 


station of Duquesne Light Co., 
mate rating of 300,000 kw. Groups of six moder 
ately rated stations under one roof operating in 
parallel on duplicate high-tension buses 


designed for ulti- 


Colfax—A Superpower Plant at the Mouth of a 
Coal Mine. Elec. World, vol. 77, no. 14, April 
2, 1921, pp. 753-760, 14 figs. 

CHAINS 

Anchor. New Method for Manufacture of Anchor 
Chain, Hubert Hermanns Forging & Heat Treat 
ing, vol. 7. no. 3, Mar. 1921, pp. 156-158, 3 figs 


German method of rolling chain from flat strip of 
wrought iron. Scarf weld is eliminated, making 
stronger and more uniform anchor chain 


CHARCOAL 


Manufacture. The Production of Artificially Dens: 
Charcoal, L. F. Hawley. Jl. Indus. & Eng. Chem 
vol, 13, no. 4, April 1921, pp. 301-302, 1 fig. Report 
for distillation of briquets under mechanical pressur: 


CHIMNEYS 


Height. A New Method for Proportioning Chimney 
Heights, Robert Sibley and C Delany i 
Electricity & Western Industry, vol. 46, no. 6 
Mar. 15, 1921, pp. 2909-300, 1 fig. Diagram show 
ing available draft at chimney base for various 
rates of gas flow and chimney diameters Rule 
for determining altitude 


CHROMIUM STEEL 


Chromium-Tungsten. Recent Work on Chromium 
Tungsten Steel—Method of Magnetic Analysis 
Chem. & Metallurgical Eng., vol. 24, no. 13, Mar 
30, 1921, pp. 573-575, 3 figs Review of literatur: 
of chromium-tungsten steels speciaily work 
Japanese investigators. First of series of articies 


Microstructure. Microstructure of Chromium Steels 


Chem. & Metallurgical Eng., vol. 24, no. 16, Apri! 
20, 1921, pp. 703-706, 16 figs Brief review of! 
literature, especially from Japanese investizator 
Murakami, presenting structural diagram, photo 


micrographs and explanation of changes in trans 
formation temperature following various reheatings 


CHUCKS 

Drill. Application of Imterchangeability to Drill 
Chuck Manufacture. Machy. (Lond.), vol. 17 
no. 441, Mar. 10, 1921, pp. 693-699, 9 figs. Tooling 
and gaging equipment in manufacturing Casler 


twinscrew drill chuck. 


Magnetic. Magnetic Chucks— V, Ellsworth Sheldon. 
Am. Mach., vol. 54, nos. 14 and 15, April 7 and 14 


1921, pp. 602-605, 9 figs., and 650-652, 7 figs 
Chucks manufactured by Blanchard Machine Co 
COAL 
Carbonization. The Assay of Coal for Carbonisa- 
tion Purposes, Thomas Gray and James G. King 
Colliery Guardian, vol. 121, no. 3141, Mar. 11, 
1921, pp. 716-717, 2 figs. Laboratory method. 


Technical paper of British Fuel Research Board 























JUNE 


1921 


Coking Capacity. The Better Utilization of Coking 
i : 


Slack, A Beet and A. E. Findley. Trans. Instn 
Min. Engrs., vol. 60, part 3, Feb. 1921, pp. 213 
221, 2 figs Means of preventing types of coal 


irom going to coking plant which cannot be rendered 
y washing low enough in sulphur and ash to give 
oke suitable for metallurgical purposes. Method 

t utilizing these coals to best advantage 
Research. Fuel Research Bureau Advocated to 
olve Problems of Scientific Use and Handling of 


oal, F. R. Wadleigh Coal Age, vol. 19, no. 13 

Mar 31, 1921, pp. 581-583 Lancashire and 
heshire (England) coal research association, sug 
ested as model, resembles lt $ war research 
oard, but is broader in scope Ilas coal-testing 
ant and laboratory and also makes commercial 
nvestigation Plan for American commission 
suthined 


Spontaneous Combustion. Causes of Spontaneou 
ombustion in Coal and Method of Treatment 
f Underground Fires, K. Neville Moss Iron & 
il Trades Rev 102, no. 2769, Mar. 25 
921, pp. 425 Effect of presence of 
in connection with underground fires 





vol 
126, 3 figs 


pyrites 


COAL DUST 


Combating Dangers of. Mine Dusts:’ Samplin 

ting and Treatment, W H. MeMillan Iron 
Coal Trades Rev., vol. 102, no. 2767, Mar. 11 

21, pp. 345-346 Methods of combating dangers 

rising from accumulations of coal dust, with refer 
ce to regulations recently enacted by British 

overnment Paper read before South Midland 
neh, Nac. Assn. Colliery Managers 


COAL HANDLING 


Belt Conveyor Belt Conveyor Transfers Coal 
Across River with Suspension Bridge as Support 
k W. Shumway Coal Age, vol. 19, no. 12, Mar 
1. 1921, pp. 525-527, 2 figs With mine on on 
de of river and railroad on other it was necessary 
move coal across stream without interfer.n; 
ith navigation This was accomplished by means 
uspension bridge carrying belt conveyor 
COAL WASHING 
Froth Flotation. Froth Flotation as Applied to 


the Washing of Industrial Coal, Ernest Bury 
Valter Broadbridge and Alfred Hutchinson. Trans 
stu. Min. Engrs, vol. 60, part 3, Feb. 1921, pp 
243-253, 4 figs Principles of froth flotation and 
ccount of operation of froth-flotation process 
Representative results obtained on various typ 
terial Economical aspects of process spe 

illy as applied to preparation of coal for produc 


1 of metallurgical coke 
COKE 
Testing Standardizes the Testing of Coke Iron 
Trade Rev vol. 6S, no. 15, April 14, 1921, pp 


17-1038, 2 figs 
o Pig Iron Assn 


Committee report of Southern 


COMBUSTION 

Surface. The Development of Surface Combustion 
Jur Entwicklung der Oberflachenverbrennung 
tto Essich Stahl u. Eisen, vol. 41, no. 7, Feb 
rf 1921, pp. 228-232, 16 fig Gives experiences 
vith small furnaces which, it is claimed, taking 
ito consideration change of conditions, can also 
« applied to large furnaces 

COMPRESSED AIR 

Metering. The Metering of Compressed Air, John 
: Hodgson Trans. Instn. Min. Engrs., vol. 60 
irt 3, Feb. 1921, pp. 271-280 and (discussion 


»p. 280-287, 17 figs. Construction and 


f various types of meters. 
CONCRETE 


Blast-Furnace 
Slag (Versuche 


operation 


Slag. Tests with Blast-Furnace 
mit Hochofenschlacke), H. Bur 
hartz. Stahl wu. Eisen, vol. 41, no. 6, Feb. 10, 
921, pp. 193-200, 2 figs. Concrete from blast 
furnace slag of the kind tested is said to harden 
ust as well in salt water and is just as durable as 
ravel concrete. Results of tests show that 
jlast-furnace slag is just as suitable for the pro- 
luction of concrete as natural gravel; and also 
that the resistivity of cement concrete in salt water 
dependent primarily on the density of the con- 
rete material 
Expansion and Contraction. 
traction in Concrete Structures, Albert M. Wolf 
Eng. World, vol. 18, no. 4, April 1921, pp. 233-236, 
fig Experimental results found by various 
nvestigators Derivation of empirical formula for 
ietermining net contraction of concrete. 
Proportioning. Proportioning Concrete on 
Exact Methods, R. B 


Expansion and Con- 


Job by 
Young and T. V. McCarthy 


Eng. News-Rec., vol. 86, no. 11, Mar. 17, 1921 
»p. 456-458, 2 figs. Method developed by Hydro 
electric Power Commission of Ontario 

Scientific Concrete (Hormigon cientifico), Rod 
rick B Young Ingenieria Internacional, vol 
5. no. 5, May 1921, pp. 272-275, figs. Method 


or proportioning aggregates of concrete based on 
urface of gravel units and experiments conducted 
© determine best proportions. 

The New Methods of Proportioning Concrete 
n Theory and Practice, Roderick B. Young. Jl. 
Boston Soc. Civil Engrs., vol. 8, no. 3, Mar. 1921, 
pp. 73-108, 13 figs. Investigations of hydroelectric 
power commission of Ontario. 


CONCRETE BLOCKS 


Casting. The Calculation of Concrete Blocks (Note 
sur le calcul des piéces en béton de ciment fondu), 


\. V. Magny. Revue de I'Ingénieur, vol. 28, no. 


MECHANICAL ENGINEERING 


3, Mar. 1921, pp. 125-136, 3 figs Tests on blocks 
Formulas for designing 

Tests. Quality Concrete Products. Concrete Pro 
ducts, vol. 20, no. 3, Mar. 1921, pp. 45-46 and 
51-52 Results of tests on concrete block, brick 
and hollow concrete uilding tile Specification 
adopted by Am. Concrete Inst. for concrete block 
brick, tile and architectural trim stone 

CONCRETE MIXERS 

Sprenger Type. New Process of Making Concrete 
(Un nouveau procédé de fabrication du béton 
I. Weiss Nature (Paris), no. 2444, Feb. 5, 1921 
pp. 95-96, 4 figs Mixing apparatus invented by 
M. Sprenger Wet sand and gravel are blown 


through atmosphere saturated with cement 


CONCRETE CONSTRUCTION, REINFORCED 
Steel Forms 


Steel Forms for 


Concrete Column 
ind Floor Slabs Am Architect, vol. 119, no 
2300, Mar 16 1921 pp 632-334, 6 fi Ly 
scription of metal forms used in construction of 
Columbia Graphophone Co new n-stor 
structure in Baltimore. 

CONCRETE, REINFORCED 

Reinforcing Steel. Tests on High Tension Stee 
in Reinforced Concrete Design, H. Kempton Dyson 
Concrete & Constructional Eng vol. 16, no 
Mar. 1921, pp. 161-168, 1 fig. Report of specia 
committee on high tension steel in reinforced con 


British Concrete Inst 


CONDENSERS, STEAM 


Surface. Installations for the Pre 
Formation in Surface Condensers 
Verhiitung von Wassersteinbildung in 


crete of 


vention of SCA 
Anlagen zur 
Oberflachen 


Kondensationen), Hans Rissmann Zeit. des Ober 
schlesischen Berg-u Hiittenmannischen Verein 
vol. 59, no. 6, 1920, pp. 185-205, 33 figs Discusses 
means employed heretofore in prevention of scal 


formation from the cooling water: describes the 
Balcke inoculation process as a protection against 
incrustation and silting up with mud and demon 
trates its economic valuc 

COPPER 

Tests. Experiments on Copper Crusher Cylinder 
Alexander I. Krynitsky Dept. of Commerce 
Technologic Papers, Bur. of Standards, no. 185 
Feb 1921, 32 pp. 15 figs Compression tests or 
standard Riehlé testing machine Length of cylir 
ders decreased considerably under repeated applica 
tion of load 

COPPER ALLOYS 

Copper-Nickel Copper-Nickel Alloys, Paul D 
Merica Chem. & Metallurgical Ens vol. 24, no 
13, Mar. 30, 1921, pp. 558-560, 4 figs Notes on 
structure and properties of alloys used for driving 
bands, condenser tubes and coinage Various names 
and analyses for nickel silver are tabulated, with 


notes upon their most common uses 


Copper-Tin. The Constitution of the Alloys of Cop 
per with Tin, III. John L. Haughton Metal In 
dustry, (Lond.) vol. 18, no. 13, April 1, 1921, pp 
241-247, 7 figs Transformations other than for 
mation of eutectic, occurring below 250 deg. cent 
Range of composition studied was from about 40 


per cent tin to 100 per cent tin 


Heat Treatment. Heat Treatment of Copper Al 
loys, J. S. Glen Primros« Foundry Trade J1., vol 
23, no. 241, Mar. 31, 1921, pp. 291-296, 10 figs 


Experimental study of effect of heat-treatment upon 


tensile properties of copper-aluminum and copper 
zine alloys Paper read before Instn British 
Foundrymen 

Properties. Plastic Deformation of Some Copper 
Alloys at Elevated Temperatures, C Edwards 
and A. } Herbert. Engineering, vol. 121, no 
2881, Mar. 18, 1921, pp. 341-344, 11 figs. Also in 
Metal Industry (Lond.), vol. 18, no. 12, Mar. 25 


1921, pp. 221-229, 11 figs. Apparatus designed by 
writers for making indentation tests under dynamic 
stresses. Results of experiments with copper-zinc 
ind copper-aluminum alloys. Paper read before 
Inst. of Metals 


CORROSION 


Boiler Tubes. Unusual Boiler Tube Corrosion by 
Carbon Dioxide, Barzillai G. Worth Am. Electro 
chemical Soc., Thirty-Ninth Gen. Meeting, April 
21-23, 1921, no. 28, pp. 329-335, 2 figs. Corrosion 
was located as due to soluble iron bicarbonate in 
water used, which gave off large quantities of car 
bonic acid gas when heated in boiler 

Heating Systems. Practical Means 
Corrosion of Iron and Steel 
Directly to the Atmosphere, F 


of Preventing 
Were Not Exposed 
N. Speller. Thirty- 


Ninth Gen. Meeting, Am. Electrochemical Soc., 
April 21-23, 1921, advance paper no. 5, pp. 37-46, 
2 figs. Method sof deoxidizing water to prevent 


corrosion in hot-water heating systems. 


Iron and Steel. Experiments on the Corrosion of 


Iron and Steel, T. S. Fuller. Am. Electrochemical 
Soc., Thirty-Ninth Gen. Meeting, April 21-23, 1921, 


no. 29, pp. 337-346, 16 figs. Observations of be- 
havior of drops of water standing on pure iron and 
other metals, also standing partly on iron and partly 
on zine or brass. Oxidation is usually perceptible 
in one minute and quite marked in 15 min. 

Some Observations on the Mechanism of the In- 
creased Corrosion Resistance of Steel and Iron Due 
to Small Copper Contents, D. M. Buck. Thirty- 


Ninth Gen. Meeting, Am. Electrochemical Soc., 
April 21-23, 1921, advance paper no. 6, pp. 47-53, 





3 figs. Results of experiments. 
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The Corrosion of Old Iron, E. A. Richardson and 
IL.. T. Richardson. Thirty-Ninth Gen. Meeting 
Am. Electrochemical Soc., April 21-23, 1921, advance 


paper no. 7, pp. 55-58 Analyses of specimens of 
iron and steel which had been subjected to atmos 


pheric corrosion for 35 yr Those containing over 
0.10 per cent copper were in good condition, while 
of those containing less than 0.10 per cent copper 
some were in fair condition and others in poor condi 
tion 

Iron and Steel Pipe. Control of Corrosion in Tron 
and Steel Pipes, F Speller Jil. Eng. Inst 
Canada, vol. 4, no. 4, April 1921, pp. 233-237, 2 
figs. Causes of corrosion, external and internal, in 
iron and steel pipe mains with summary of contro 
methods 

Non-Ferrous. Some Types of Non-Ferrous Corro 
sion, H. S. Rawdon Thirty-Ninth Gen. Meeting 
Am. Electrochemical Sox April 21-23, 1921, ad 
vance paper no. 9, pp. 73-79, 8 figs Examples of 
each of four types of corrosion: Selective attack of 
certain constituents intercrystalline brittlen 
internal oxidation; and simultaneous action of stre 
ind corrosion 

Prevention. Principles of Alloying to Resist Corro 
ion, Oliver P. Watts. Thirty-Ninth Gen. Meeting 
\{m. Electrochemical Soc., April 21-23, 1921, ad 
vance paper no. 10, pp. S1-S4, 1 fig Genera 


principle is laid down that less corrodible alloys ar 


either metallic compounds of simple chemical for 
mula or solid solutions of more resisting metals in 
each other Test proving protective action of copper 
teel is given 

Theories. A Practical Aspect of the Corrosion Prob 
n John I Thompson Am. Electrochemical 
oc., Thirty-Ninth Gen. Meeting, April 21-23, 1921 
no. 30, pp. 347-354 Comparative study of various 
corrosion theorik 

CRANES 

Gantry. Special Storage Gantry Iron Age, vol 
107, no. 16, April 21, 1921, p. 1041, 1 fig Gantry 
crane of special design installed at storage yard of 
Peerk Motor Car Co., Cleveland 

Hammerhead. A Hammerhead Crane for the Har 
bor of Christiana, Norway (En Stor Kran Tek 
nisk Ukeblad, vol. 68, no. 2, Jan. 14, 1921, pp. 20-22, 2 
fig Cranes lifts 100 tons to a height of 25 m. and 
is intended mainly for installation and removal of 
boilers and ship engines Its largest radius is 28 
m motors, operated by alternating current at 220 
Its, have a total capacity of 238 hp 

Traveling. Electromagnetic Traveling Crane of 
Five Tons Capacity and Twenty-Five Meters 
Radius (Pont-roulant électrique special de 5 tonnes 
et 25 métres de portés W. Druey Bulletin tech 
nique de la Suisse romande, vol. 47, no. 6, Mar. 10 
1921 pp. 66-69 4 fig Installed at Odcerkilon 
works for transporting structural steel 

CUTTING TOOLS 

Standards. Report of the German Industry Con 


mittee on Standards (Mitteilungen des Normenaus 


schusses der Deutschen Industri« Betrieb, (special 
no vol. 3, no. 11, Mar 1921, pp. 147-152, 7 figs 
Proposed new standards for hand wheels, grain 
milling rolls, and cutting tools 

CYLINDERS 


Block Production. Utilization of Special Machines 
in Cylinder Block Production, J. Edward Schipper 


Automotive Industries, vol. 44, no, 14, April 7, 1921 
pp. 756-759, 22 figs Manufacture of Paige cylinder 
blocks 


D 


Die-Casting Methods and Metals 
Foundry, vol. 49, no. 8, April 15 
Advantages and limitations of 


DIE CASTING 
Developments. 
I, M. H. Potter 
1921, pp. 303-306 


die casting are discussed and development aud 
present-day practice are outlined 

DIES 

Bending. The Design and Construction of Press 
Tools Eng. Production, vol. 2, nos. 24 and 26 
Mar. 17 and 31, 1921, pp. 346-348, 8 figs., ard 404 
405, 6 figs Design of bending and curling d.es 

Shells. Dies for Producing a Conical Part, N. T 
Thurston. Machy N. Y¥ vol. 27, no. 8, April 
1921, pp. 772-775, 14 figs Operations in manu 
facturing system 

DIESEL ENGINES 

Marine. Adjustment of Crosshead Pin Bearings and 


Main Bearings of Marine Diesel Engines, Louis R 


Ford Power, vol. 53, no. 14, April 5, 1921, pp 
546-547, 3 figs Details of procedure 

Building Diesel Marine Engines for Seagoing 
Vessels Fred B. Jacobs Mar. Rev., vol. 51, 
no. 5, May 1921, pp. 221-229, 23 figs Practice at 
works of Busch-Sulzer Bros., St. Louis, Mo. 

The Polar Marine Diesel Engines. Practical 
Engr., vol. 63, no. 1775, Mar. 3, 1921, pp. 134-137 
4 figs. Four-cylinder type developing 500 b.hp 
at 150 r.p.m. 

Nordberg. Largest Stationary Diesel Engine in the 
United States. Power, vol. 53, no. 13, Mar. 29, 
1921, pp. 498-501, 7 figs Nordberg 2000 b.hp 


vertical Diesel engine of valve-in-head scavenging 
two-stroke-cycle, single-acting type. Four power 
cylinders, 500 b.hp. each, scavenging pump and air 
compressor driven by crankshaft. Engines to be 
direct-connected to 1350-kw. a. c. generators to 
supply electrical service to copper mines, 
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Oil-Fuel Injection. Experiments in Con 
nection with the Injection and Combustion of Fuel 
Oil in Diesel Engines, C. J. Hawkes. Trans. North- 
East Coast Instn. Engrs. & Shipbuilders, vol. 37, 
part 2, Dec. 1920, pp. 37-92, 28 figs. Experiments 
carried out at British Admiralty Engineering Labora- 
tory in connection with development of high-speed 
engines for naval purposes 


Standardization. 
II, } 


Some 


Standardized Diesel Engines 

R. Setz Mar. Eng., vol. 26, no. 4, April 
1921, pp. 324-328, 8 figs. Discussion of construc- 
tion involving four valves in cylinder head Study 
of propelling characteristics 


Werkspoor. The ‘‘Werkspoor’’ Diesel Engines (In 
leiding tot het bezichti gen vande Diesel-motoren 
voor de Billiton-Maatschappij) and (Inleiding tot 


een bezoek aan de Dieselmotoren-afdeeling van 
““Werkspoor’’), G. J. Lugt Ingenieur, vol. 36, no 
5, Jan. 1921, pp. 82-87 and 87-4, 25 figs De- 


scribes two large stationary engines, constructed for 
the Billiton Co., with six cylinders of 5600 by 1000 
mm. and 600 r.p.m. which are directly coupled with 
}-phase generators; the cylinders are arranged on a 
distance piece which is tied to base plate; pressure 
lubrication, combined crankshafts }-stage com- 
pressors, and cooling of pistons through telescopic 
tubes. In second paper author discusses certain con 
structions intended for marine engines only 


DRILL CHUCKS 


Manufacture. Application of Interchangeability to 
Drill Chuck Manufacture —IlI Machy Lond 
vol. 17, no. 442, Mar. 17, 1921, pp. 725-730, 18 figs 


Tooling and gaging equipment employed in manu 
facturing Casler twin-screw drill chuck 


DRILLING MACHINES 


Automatic. Special Automatic Drilling Machines 
Iron Age, vol. 107, no. 15, April 14, 1921, p. 975, 1 
fig Machine designed to drill six holes within 


slotted space 1 in. long on door-lock cylinder Manu- 
factured by Langelier Mfg. Co., Providence, R. I 


Inverted-Spindle. Defiance Inverted-Spindle Drill 


ing Machine, J. V. Hunter Am. Mach., vol. 54 
no. 15, April 14, 1921, pp. 633-634, 2 figs Machine 
constructed by Defiance Machine Works, Defiance 
Ohio 

Radial. The Advantage of Rigid Construction in 
Radial Drilling Machines (Der Vorteil der stabilen 
Durchbildung von Radial-Bohrmaschinen), Fritz 
Hensel Betrieb (special no.), vol. 3, no. 11, Mar 


1921, pp. 302-305, 6 figs Demonstrates approved 
construction and economical drive of modern radial 
drilling machines, and presents curves showing differ- 
ence in the performance of modern rigid 
compared with older forms of machines 


DRILLS 


Standard. Report of the German Industry Com 
mittee on Standards (Mitteilungen des Normenaus 
schusses der Deutschen Industrie) Betrieb, vol. 3 
no. 13, Mar. 25, 1921, pp. 171-180, 11 figs. Pro- 
posals of the Board of Directors for tool tapers 
Morse tapers, conical reamers for Morse and metric 
tapers, and metric tapers As a basis for the stan 

dardization of the Morse tapers the original table of 


types as 


the Morse Twist Drill & Machine Co., New Bedford 
Mass., is used 
Twist. The Utilization of Broken Twist Drills (Die 


Wiederverwendung von gebrochenen Spiralbohrern 

H. Kummer Betrieb, vol. 3, no. 10, Feb. 25, 1921, 
pp. 267-269, i fig Patented device by means of 
which it is possible to make use of broken twist drills 


Wood Bits and Center Drills. Wood Bits and Ad 








justable Center Drills (1. Holzbohrer 2. Verstell 
bare Zentrumbohrer), Otto Wenzel. Betrieb, vol 
3, no. 10, Feb. 25, 1921, pp. 272 278, 45 figs Wood 
bits Classification of bits according to drilling 
work; comparison of different kinds with regard to 
shape and use in auxiliary tools and machines 


Adjustable-center drills: Investigation of the differ 
ent types with regard to cutting angle, adjustability, 
renewal of separate parts, formation of cutting and 
strength 


DROP FORGINGS 

Malleable Iron versus. Why Drop Forgings Are 
Replacing Malleable Iron Castings, F. B. Fairbanks. 
Forging & Heat Treating, vol. 7, no. 3, Mar. 1921, 
pp. 173-175, 8 figs. Comparative study of photo 


micrographs. 


EDUCATION, ENGINEERING 


Industrial Production. The Scarcity of the College- 
Trained Engineer in Production, John Airey Eng 
Education, vol. 11, no. 6, Feb. 1921, pp. 290-297 
Suggests college engineering institution spend transi 
tory period as foremen in factory instead of in office 





or laboratory This, it is believed, would fit them 
better to direct production in industry properly. 
ELECTRIC DRIVE 
Steel Mills. The Frequency Problem in the Steel 
Industry, B. G. Lamme Jl. Am. Inst. Elec. Engrs 
vol. 40, no. 4, April 1921, pp. 294-300 Possi 
bilities for utilization of 50 cycles. Comparative 


advantages and disadvantages of 25 and 60 cycles. 


ELECTRIC FURNACES 


Electrodynamic Forces in. 


Electrodynamic Forces 
in Electric Furnaces, Carl 


Hering. Thirty-Ninth 


Gen. Meeting, Am. Electrochemical Soc., April 
21-23, 1921, advance paper no. 19, pp. 201-211, 
4 figs Utilization of electrodynamic forces to cause 


liquid metal to flow rapidly through heat-developing 
resistor, thereby enabling furnace to be forced and to 


MECHANICAL ENGINEERING 


cause strong upward circulation in adjoining bath 
by which metal is refined of suspended impurities 
and made homogeneous 
Heroult. Llectric-Furnace Practice at Treadwell 
W. E. Cahill Min. & Sci. Press, vol. 122, no. 16 
April 16, 1921, pp. 535-537, 2 figs. Heroult electric 
furnace used by Alaska Treadwell Gold Mining Co 
Inductive. Recent Progress in High Frequency In 


ductive Heating, E. F. Northrup Am. Electro 
chemical Soc., Thirty-Ninth Gen. Meeting, April 
21-23, 1921, paper no. 18, pp. 179-200, 13 figs 


Furnaces of certain types are described and actual 
performances given, showing them to run at 30 to 
40 per cent electrothermal efficiency 

Muffied Arc. Develops New 
Furnace Iron Trade Rev 
1921, pp. 1115, 2 figs 
factured in two sizes by 


Non-Ferrous Melting 

vol. 68, no. 16, April 21 
Muffled-arc type manu 
Gen. Elec. Co 


Muffled Are Electric Furnace for Non-Ferrous 
Metals Iron Age, vol. 107, no. 15, April 14, 1921, 
pp. 985-986, 4 figs Type manufactured by Gen 
Elec. Co. in two sizes, a 1500-lb. unit and a 50-lb 
unit 


New Types of Electric Furnaces 
N.Y.) vol. 19, no. 4, April 1921, pp 
Mufiled are furnaces l 


Metal Industry 
p. 149-150, 4 fig 
developed by Gen. Elec. Co 
for melting non-ferrous metal 


Non-Ferrous Alloys. Ek 














; ctric Furnaces for Non 
Ferrous Alloys, H. W. Gillett Am. Electrochemical 
Soc., Thirty-Ninth Gen. Meeting, April 21-23, 192 
no. 24, pp. 277-295 Tabulates in detail all electric 
furnaces in | 5S. mel non-ferrous metals giving 
kind of furnace, users, and capacity per heat Ther 
are 325 electric furnaces in 144 different plants with 
capacity of 193 tons per single heat and using 42,350 
kw 
Non-Ferrous Industry. Electric Melting in Non 
Ferrous Industry, Edwin F. Cone Iron Age, vol 
107, no. 12, Mar. 24, 1921, pp. 770-772. Present 
statusin U.S Marked increase in last year Fur 
naces sold total 408 
New Electric Furnace for Non-Ferrous Industry 
Iron Age. vol. 107, no. 12, Mar. 24, 1921, pp. 772 
773, 4 figs Patented H. & H. reverberatory fur 
nace Heat is « nged by means of ares drawn 
between vertical electrods ind conducting horizon 
tal bed within furnac 
Open-Hearth Versus. Makes Comparison of Melt 
ing Costs Foundry, vol. 49, no. 8, April 15, 1921 
pp. 315-318, 3 fig Ohio Steel Castings Co. operat 
ing both electric and open-hearth furnace gives data 
covering two process from which estimated costs 


are calculated 
Steel Manufacture 

Steel—IlI 

Plant, vol. 9, no. 4 


Electric Furnaces for Making 
field ‘last Furnace & Steel 
April 1921, pp 206, 5 f 


Alfred Star 


263 


Classification of electric steel-making furnaces 
General featur ind advantages of arc furnace and 
resistance furnace Operating features of electric 


furnaces 


Electric Furnaces in Steel Manufactur Le 
chauffage dans les fours électriques d'aciéric M. M 
Gillot and M. V. Guillermin Revue de l' Industrie 
minréale, no. 5, Mar. 1, 1921, pp. 249-257, 10 figs 
Types used 

The Regulation of Electric Steel Arc Furnaces 
Using Movable I ctrodes, W. G. Mylius Thirty 
Ninth Gen. Meeting Am. Electrochemical Sox 
April 21-23, 1921, advance paper no. 20, pp. 213-225 
S figs Discussion of difficulties of operatin are 
furnaces for melting steel, particularly when melting 
cold scrap, and of kinds of are current regulators 
which have been devised to maintain some function 
of power imput constant, such as current, voltage, 
watts, or a combination of these 

ELECTRIC LOCOMOTIVES 
Swiss. Swiss Electric Locomotive Progr« Elec 


Ry. Jl., vol. 57, no 16, April 16, 1921, pp. 724-727 
9 figs Details are given of recent locomotives 
manufactured by leading two builders of electrical 
apparatus in Switzerland Particular attention 1 
given to machines for federal railways Some ex 
periments with new types of drive are included, ir 
dicating leaning toward gears as substitute for side 
rods 


ELECTRIC WELDING, ARC 


Rate of Cutting. Solving Arc Welding Problems, A 
M. Candy. Iron Trade Rev., vol. 68, no. 12, Mar 
24, 1921, pp. 829-835, 19 figs. Graphs showing 


rate of cutting cast iron, malleable iron and steel by 


arc process Tests of welds Paper read before 
Am. Foundrymen's Assn 

Theory of. Phenomena of Arc Welding, O. H. 
Eschholz. Thirty-Ninth Gen. Meeting, Am. Elec 
trochemical Soc., April 21-28, 1921, advance paper 


no. 8, pp. 59-71, 16 figs Study of metal deposition 
fusion and are stability during electric welding 
ELEVATORS 


Safety Factor for Cables. The Safety Factor in 
Elevator Cables (Om sdikerhetsfaktorn vid hisslinor 


Nils Melander feknisk Tidskrift (Mekanik), vol 
51, no. 1, Jan. 12, 1921, pp. 14-18. Calculation of 
the cables. Official regulations for safety factor 


Two calculating methods are described, one of which 
is officially used in Prussia and is recommended by 
author for use also for self-operating elevators 


EMPLOYEES 


Rating. Giving the Worker a Card-Index Rating 

Frank H. Williams. Iron Age, vol. 107, no. 16 
April 21, 1921, pp. 1033-1035, 1 fig. Practice of S 
F. Bowser & Co., Ft. Wayne, Ind., manufacturers of 
storage systems for oil and gasoline Employees are 
marked monthly on 10 points. Records form bases 
for production. 





Vou 45, No. 6 


EMPLOYMENT MANAGEMENT 


Employees Lists. What About Your Labor Force 
When Business Picks Up? Factory, vol 26, no. 7, 
April 1, 1921, pp. 831-834, 1 fig Advises record of 
names, addresses and qualifications of workers ap- 
plying for positions, even though at time of appli 
cation they cannot be hired, with a view to insure 
sufficient supply of workers when production again 
demands 


Promotion Methods. Keeping Employees in Line 
for Promotion, Robert 1. Clegg Iron Age, vol. 107 
no. 12, Mar. 24, 1921, pp. 761-763, 2 figs. Form 


for keeping perpetual inventory of employees giving 


record of service, successive promotions, personal 
elements, outside activities, education and hobbi« 


Civic Duties. Engineering in a Broader Aspect 











Dean Mortimer E. Cooley Michigan Techni $4 
no. 1, Mar. 1921, pp. 18-24 Urges organized co 
operation of engineers among themselves and their 
participation in civic affairs as duties engineers owe 
to modern complex civilization 

Professional Practice. (perating Costs of Engines 
ing Practice Eng. News-Rec., vol. 86, no. 13, Mar 
31, 1921, pp. 542-543, 3 figs Factors include educa 
tion, capacity, class of work, and direct and indirect 
expenses of business Organization chart of an « 
neering firm Forms for cost keeping 

Registration. Licensins t Hl. Am. So« 
Heat. & Vent. Engrs }, April 1921, pp 
$26-335 Abstract covering present status of leg 
lation for licensing of engineer vari it 
Report of Publication Committe Am. Soc. of Heat 
& Vent. Engrs 

Remuneration. ! En 
Eng. World, vol l, pp. 247-2 
4 figs Progress ! t of At 
Assn. of Engrs 

EXCAVATORS 

Mechanical. Mechanical Excava 
teurs meéecaniqu Gente C1 ol. «8, no. 0, Fe 
26, 1921, pp. 185-190, 12 
velopments and 1 

EXPLOSIONS 

Grain Dust. Dust Expl at Large Chicago Grairt 
Elevator Eng. News-Re vol. 86, no. 13, Mar. 3 
1921, pp. 560-562, 2 figs Explosion in Chicas 
grain elevator of Chicago & Northwestern Railwa 
ix men were killed and 4 injured, and about 500,000 
bushels of grain were lost or damaged 

F 

FACTORIES 

Construction Auto Body Plant Built of Reinfor« 
Concrete, V. E. Winell Concret vol. 18, no. 4 
April 1921, pp. 160 164, 6 fig Plan and layo 
Fisher Body Ohio Co plant 

Layout. Plant Layout Studies by Concrete Institut 
Committee er News-Re« vol. Sti, t l lar 
24, 1921, pp 507, 4 figs Report ted at 
innual convention embod desert 
comparative costs upon seven fundar 

FACTORY MANAGEMENT 

See INDUSTRIAL MANAGEMENT 

FATIGUE 

Steel Works. Fatigue and Effi Iro ! 
Steel Works—IV, H. M. Vernon I & Ind 


Management, vol. 5, no. 11, Mar. 17, 1921 
[23, 2 figs Investigations undertaken for Brit 
Industrial Fatigue Re¢ irch Leoard Influ 
reduction of hours on rolling-mili output 


FERRONICKEL 





Anomaly of Expansion Effect of Additi im the 
Anomaly of Expansion of Ferronickel catio 
to Ferro-Nickel-Chrome Alloys (L'action de add 
tions sur l'anomalie de dilatation des ferronick 
application aux alliages fer-nickel-chrome M. P 
Chevenard Comptes rendus Jes Seances de l'Aca 
démie des Sciences, vol. 172, no. 10, Mar. 7, 192 
pp. 594-596, 2 figs. Graphs plotted from result 
obtained in experiments 

FILES 

Handles. Steel Files with Attachabl Handle 
(Bezugfeilen Karl Kiissner Betrich, vol no 
10, Feb. 25, 1921, pp. 263-265, 7 fis Sets forth 
advantages of described type and points out that for 


special purposes special files of thi tem are mad 
with which the inside 
can be treated 


walls of steam-engine cylind 





Revolving. Rotating Files (Rotierende Feiler F 
Karpinski Betrieb, vol. 3, no. 10, Feb. 25, 1921 
pp. 259-263, 9 figs Describh« new methe using a 
rapidly revolving round file which, it is med 
many cases and particularly for special purpo 
effects considerable saving in labor and great 
accuracy of work 

FIREBRICK 

Tests. Comparing Brick for Boiler Furnace Lining 
R. C. Brierly Combustion, vol. 4, no. 4 Apr 


1921, pp. 20-22 and 41, 2 figs Records of tests 
FLOW OF LIQUIDS 
Short Tubes. The Flow of Liquids Through Short 
Tubes, Winslow H. Herschel Proc. Am. Soc. Civil 
Engrs., vol. 47, no. 3, Mar. 1921, pp. 35-36. Te 
on “inverted’’ Saybolt Universal viscosimeter Tk 
termination of kinetic energy correction for turbu 


lent flow from experiments of Couette (Abstract 




















JUNE, 1921 


FLOW OF WATER 





> 
Measurements Measuring Water Flow for Power 
Purpo ,. R. Gibson Mech. Eng vol. 43, no 
4, April 1921, pp. 247-248 , fig. Deseription of Gibson 
method and apparatu and account of it ipplication 
in efficiency tests of 37 500-hp turbines of Niagara 
Fall Power Co Mean velocity of column of water 
» in penstock by recording changes of pressure at point 
in pipe line when flow of water therein is gradually 
brought to rest by closing valve or turbine gate 
Mean change or pre ire recorded is measure of 
velocity destroyed 
FOUNDRIES 
Mechanical Equipment Pulley Predominate in 
U nique hop, Pat Dwyer Foundry, vol. 40 0.5 
: 1 15, 1921, py + 09, 1 fis Practi i 
handling material it foundry of Hill Clutch Co 
Cleveland 
Stove pecialty Shop Shows Versatility Foundr 
1. 49. no. 7. April 1. 1921. pp. 26 TT) «10 Ff 
Af ' 1 pro rund Fat r™M Ce 
Cl and, 1 . ‘ adi al 
FREIGHT HANDLING 
Bibliography I rapt on Freight Hand 
R } | , Qos I | 4 me 
tao) 4 rf x0) List of art 
} i +} ) i 
FUELS 
Ash, Fusibility of i 
It to I ‘ leGra sal A ) ’ 
) Ma ‘ ; tor , | ».4%9 " ‘ 
et i 
; } 
Calorific Value \ Prope iNew M 
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. iO d t tored 
t w f r wl 
‘ on ‘ onta 7% ) 
i d mi-ca On 
r r ria gro 1 and 
! ] t f h 1 j 
‘ ' 
Carbozite rhozit Karbozit H. R. Trenklet 
, wens k } Ma 1, 192 j 
‘ ‘ — peer eo 
" v 1 produc 
, sked 
' 
Colloidal I ind’ 4 t ( 
i KB ili t 
I i. a 1% I 
. ( t 
rid fad | | 
| | \ 
Domestic I 1 f Coal, 1 
r D E. M and 
M E. W. J. Fento New land J x 
) ‘ & i” 7 
7 It w ind hat . 
and t ‘ t ir ‘ 
C ‘ eral do esti purp t 
Economical Utilization Work of the Com: 
m tUtilization of lravat d la 1 M 1 
it j } t VK rer Bu 
i " éd'l urag nt ir 1 Industr 
t 1 120 Mar 1, pp s 0 
t r t ' ed to French inistry o 
\ k Ir uctio are for ted f 
ind assist am ‘ " ! 
ird to economical prod and outt i ‘ 
ut From Journal othe: Feb. 20, 1921 
Recovery from Furnace Residues. Recovery of 
fr Furnace Residt Brennstoffgewinnut 
det Feuerunysriickstanden H Wincks 
ndheits-Ingenieur, vo $4. no. 3, Jan. 15, 1921 
1-32 Describ proces ind the Kolumbu 
eparator of firm of Benno Schild Hersfeld 
rl » which th fit ish and» «th ire 
of slag are sifted from the residue after which 
heavy R ur parated from the ht coke in 
> i of 25 to 30 d Baumeé by means of th 
we it 
rhe Kolumbus Separator and the Schilde Proce 
r the Treatment of Furnace Residues (Der Kol 
bu eparator und da whildeverfahren zur 
vereitung der Fererungsriickstinde H. Pradel 
> Elektrotechnischer Anzeiger, vol 8 no. 30, Feb 
23, 1921, pp. 155-156, 2 gs Describes new wet 
proce introduced by firm of Benno Schilde Her 
feld, Germany, in which separating liquid is used 
which is heavier than water ind the Kolumbus 
parator used in connection therewith, said to be a 
: paratively simple and cheap apparatus pro 
‘ ed in three sizes Its economical advantages are 
} set forth 
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FURNACES, ANNEALING 


Sheet Heatin Furnas ind 1 
W. Trink Blast Furnac te 
no. 4, April 1921, pp. 267 2 rf 
of different types of sheet furna 

FURNACES, BOILER 

Construction. Working Pressur 

Watt Boiler Maker, vo 
pp. 112-114, 1 fig Chart f i 
of bottler furnace to conform wit 
principal classification societi 

Types. The Behavior of Fu in B 
Measure for Heating Them Da 
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FURNACES, FORGING 
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HEATING AND VENTILATION 
Fire Hazards Fire Hazard 
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HEATING, ELECTRIC 
Heating and Cooking Apparatus 
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HEAT TRANSMISSION 


Building Materials. The Heat Conduction Coeffi- 
cients of Building and Insulating Materials and the 
Coefficient of Permeability of New Building Types 

Die Warmeleitzahl von Bau und Isolierstoffen und 
die Warmedurchlissigkeitzahl neuer Bauweisen), 
(isc. Knoblauch, E. Raisch and H. Reiher. Gesund 
heits-Ingenieur, vol. 43, no. 52, Dec. 25, 1920, pp. 
(07-623, 4 figs Part I gives results of experiments 
arried out in years 1912-1920 for determination of 
heat conductivity of building and insulating mater 
ials. Part II gives results of tests carried out con 
secutively since 1918 on experimental houses for de 
termination of permeability of certain wall con- 
structions. The most important conclusions are 
summarized. See also same journal, vol. 44, no. 9, 
Feb. 26, 1921, pp. 100-101. (Remarks by H. Chr. 
Nussbaum.) 


Radiation. Present Status of the Constants and 
Verification of the Laws of Thermal Radiation of a 
Uniformly Heated Inclosure, W. W. Coblentz. U. 
S. Dept. of Commerce, Sci. Papers, Bur. of Standards, 
no. 406, Dec. 20, 1920, 48 pp. Examination into 
various determinations and methods employed in 
determining radiation constants by different experi- 
menters. Comparison of accuracy of results ob- 
tained therewith. 


HELICOPTERS 


Berliner. The New Berliner Helicopter. Aviation, 
vol. 10, no. 13, Mar. 28, 1921, pp. 393, 2 figs Heli- 
copter invented by H. A. Berliner of Washington, 
DD. ¢ 

Modern Types. Independent Sustentation of an 
Aeroplane in Air (Vers la sécurité: la sustentation 
indépendante), M. Lamé. Aérophile, vol. 29, nos 
} & 4, Feb. 1-15, 1921, pp. 46-49, 6 figs Details of 
modern helicopters—Crocker-Hewitt, Alérion, Pes 
cara Oehmichen 

Oehmichen. Flight Tests Performed with Och- 
michen Helicopter in January 1921 (Vols d'‘essai 
realisés avec un hélicptére libre monté, systéme 
Oehmichen (janvier 1921). Génie Civil, vol. 78, no 
11, Mar. 12, 1921, pp. 237-238, 1 fig. Apparatus is 
provided with two 2-bladed propellers of 6.40 meters 
diameter rotating in opposite directions in same 
horizontal plane. 

Study of. The Helicopter—I, M. A. S. Riach 
Aeronautics, vol. 20, no. 389, Mar. 31, 1921, pp. 
223-224, 1 fig Technical study. (To be con 
tinued 


HOISTS 


Skip. Provisions that Enable the Skip Hoist at Coa! 
Mines to Give Maximum Service, Andrews Allen 
and John A. Garcia Coal Age, vol. 19, no. 12, Mar. 
24, 1921, pp. 529-533, 4 figs. Where skip hoisting 
is employed bottom layout differs radically from that 
used with cage hoisting. Although four kinds of 
dumps are available rotary is variety most generally 
installed. Paper read before Am. Inst. Min. & 
Metallurgical Engrs 


HOUSE ORGANS 


Editorial Policies. Industrial Publicity and the 
House Organ, Charles E. Carpenter. Indus. Man- 
agement, vol. 61, no. 7, April 1, 1921, pp. 247-249. 
Developments of industrial publicity. Note on 
editorial policies to follow in house organs. 


HOUSES, CONCRETE 


Construction. Recommended Practice for Concrete 
House Construction. Eng. & Contracting, vol. 55, 
no. 12, Mar. 23, 1921, pp. 278-279. Report of com- 
mittee on concrete houses, Am. Concrete Inst. 

Fireproofing. Fireproofing a Concrete Block House, 
Wharton Clay. Eng. World, vol. 18, no. 4, April 
1921, pp. 275-276. Recommendation of Nat. Con- 
ference of concrete house construction. 

Ingersoll-Rand System. How the Ingersoll-Rand 
Company is Solving Its Housing Problem with Con- 
crete. Concrete Age, vol. 33, no. 6, Mar. 1921, pp. 
18-23, 6 figs. Wooden forms are set up for mak- 
ing complete house in one operation. 

Machine-Made. Machine-Made Reinforced Con- 
crete Houses and Other Structures, F. G. Engholm 
Can. Engr., vol. 40, no. 13, Mar. 31, 1921, pp. 337 
342, 6 figs. Details of machine-made parts for con- 
crete structures. 


HYDRAULIC TURBINES 

Design. The Modern Hydraulic Turbine, Frank H. 
Rogers. Jl. Engrs. Club of Phila., vol. 38-3, no. 
195, Mar. 1921, pp. 77-90, 25 figs. Modern re- 
quirements. Tests on models as adjunct to design. 
General and special features of design. 

Development. The Present Trend of Turbine De- 
velopment, Lewis F. Moody. Mech. Eng., vol. 43, 
no. 4, April 1921, pp. 235-244, 17 figs. Also Jl. 
Engrs. Club of Phila., vol. 38-3, no. 195, Mar. 1921, 
pp. 106-123, 25 figs. Brief survey of past history 
and recent progress, together with discussion of 
theoretical problems involved in hydraulics of 
modern high-speed turbine, notably determinations 
of turbine and pump efficiencies as related to specific 
speed. 

Efficiency. Economic Importance of the Efficiency 
of Hydraulic Turbines for New Construction and 
Reconstruction (Wirtschaftliche Bedeutung des Wir- 
kungsgrades der Wasserturbinen fiir Entscheidungen 
beim Neubau und Umbau), H. Leiner. Zeit. des 
Vereines deutscher Ingenieure, vol. 65, no. 9, Feb. 
26, 1921, pp. 222-224. Development of equations 
to be considered in the determination of economic 
efficiency of turbines. It is shown that old installa- 
tions have for the most part lost their significance 


MECHANICAL ENGINEERING 


from an economic standpoint. In the case of new 
construction, selection of construction type should 
be made with due regard to economic influence of its 
efficiency. 

Maximum Efficiency of Turbines (Sur le rende- 
ment maximum des turbines), M. de Sparre. Comp- 
tes rendus des Séances de l'Académie des Sciences, 
vol. 172, no. 10, Mar. 7, 1921, pp. 561-564. For- 
mulas. 

Thermometric Method for Measuring Efficiency of 
Hydraulic Turbines (Sur une méthode thermomé- 
trique de mesure du rendement des turbines hydraul- 
iques), L. Barbillion and A. Poirson Houille 
Blanche, vol. 19, nos. 47 and 48, Nov.- Dec. 1920, 
pp. 217-221, 2 figs Principle of method consists in 
assuming that quantity of heat corresponding to 
energy loss is employed in heating water 

Efficiency Tests. The Application of a New Method 
of Water Measurement in the Efficiency Tests of the 
37,500 H.P. Turbines of the Niagara Falls Power 
Company, N. R. Gibson. Jl. Engrs. Club of Phila., 
vol. 38-3, no. 195, Mar. 1921, pp. 90-101, 18 figs 
Description of Gibson method and apparatus for 
measuring flow of water in penstocks. Comparison 
of volumetric and Gibson measurements 

Speed Regulation. Speed Regulation of the Hy 
draulic Turbine, Raymond D. Johnson. Mech 
Eng., vol. 43, no. 4, April 1921, pp. 245-246 and 248, 
2 figs Also Jl. Engrs. Club of Phila., vol. 38-3, 

no. 195, Mar. 1921, pp. 101-106, 7 figs. Notes on 
design of surge tanks. Graph showing typical 
variations of water level in both tank and standpipe 
of differential regulator 


HYDROELECTRIC PLANTS 

California. An Emergency Hydroelectric Plant, Geo. 
i. Bragg. Jl. Electricity & Western Industry, vol 
46, no. 7, April 1, 1921, pp. 340-342. Construction 
work on Pacific Gas & Elec. Co. of California during 
1920 power shortage. 

Canada. Canada’s Superpower Zone, Robert ’G 
Skerrett. Sci. Am, vol. 124, no. 13, Mar. 26, 1921, 
pp. 246 and 258, 1 fig. Scheme worked out by 
Ontario hydroelectric power commission 

Hydro-Electric Progress in Canada During Past 
Year, J. B. Challies Contract. Rec., vol. 35, no 
12, Mar. 23, 1921, pp. 298-301 In 1920, 650,000 
hp. was completed or under construction Active 
government dev elopn ent of power resources 
Canada next to Norway in amount developed 

France. Utilization of the Hydraulic Energy in the 
Vienne River in West of France (Usines électriques 
de la Société des Forces motrices de la Vienne), 
Auguste Pawlowski. Génie Civil, vol. 78, no. 14, 
April 2, 1921, pp. 285-289, 10 figs. Construction of 
three plants, one of 6000 hp., one of 8000 hp. and one 
of 9000 hp. 

Electrical Features. [Electrical Features of Hydro- 
Electric Power, David Barker Rushmore. Jl. 
Engrs. Club of Phila., vol. 38-3, no. 195, Mar 
1921, pp. 123-129. Enumeration of electrical ap- 
paratus involved. 

Queenston-Chippewa Project, Ontario. 50,000- 
Hp. Wheels for 500,000-Hp. Plant, E. T. J. Brandon 
Elec. World, vol. 77, no. 13, Mar. 26, 1921, pp 
697-699, 6 figs Five 45,000-kva. generators already 
on order for Queenston-Chippewa project in Ontario 
Unit system followed for electrical layout. Genera- 
tors set below floor level. Control pedestals at 
generators. 

Sweden. The Glomfjord Hydroelectric Plant, Sweden 
(Glomfjord Kraftanieg), Ragnvald Lie. Teknisk 
Ukeblad, vol. 68, nos. 5 and 6, Feb. 4 and 11, 1921 
pp. 50-53 and 61-65, 10 figs. The available volume 
of water is 25 cu.m. per sec. and is supplied from a 
number of lakes located in high altitudes; the entire 
water supply is 585 million cu.m., the head, 450 m 
At present six turbines for 160,000 hp. are to be in 
stalled, of which 25,000 hp. are to be held as reserve 
Notes on preliminary construction work 

Switzerland. New Hydroelectric Plant under Con- 
struction in the Canton of Grisons, Switzerland 
(Die Landquartwerke der ‘“‘Biindner Kraftwerke’’), 
R. Moor. Schweizerische Bauzeitung, vol. 77, no 
12, Mar. 19, 1921, pp. 127-130, 7 figs Details of 
Kloster-Kublis power plant designed by and being 
constructed under supervision of writers. Plant is 
first stadium of large project for harnessing Land- 
quart river and its tributaries. 


ICE PLANTS 


Electric vs. Steam Drive. Electrification of the Ice 
Industry, Donald Cole. Ice & Refrigeration, vol. 
60, no. 3, Mar. 1921, pp. 175-176. Comparison of 
manufacturing costs in electrically driven and 
steam-driven ice plants. 


IGNITION 


Coil Sparks. Phenomena of the Ignition of Gaseous 
Mixtures by Induction Coil Sparks, John David 
Morgan and Richard Vernon Wheeler. Jl. Chem. 
Soc., vols. 119 & 120, no. 701, Mar. 1921, pp. 239 
250, 10 figs. Experiments on different mixtures of 
methane and air. 


INDICATORS 


Steam-Engine. Determination of the Continuous 
Output of Reciprocating Steam Engines (Die Fest- 
stellung der Dauer-Bettiebsleistung von Kolben- 
dampfmaschinen). Kali, vol. 15, no. 4, Feb. 15, 
1921, pp. 53-58, 6 figs. Power meter and load in- 
dicator with recording device constructed by Anton 
Béttcher, Hamburg, and power meter by Giimbel, 
Charlottenburg. 
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INDUSTRIAL MANAGEMENT 


Attitude of Organized Labor. Union Labor and 
the Enlightened Emplover, Samuel Gompers. In 
dus. Management, vol. 61, no. 7, April 1, 1921, pp 
235-239. Attitude of organized labor toward man 
agement, open shop crusade, collective bargaining 
and present day economic problems 

Accident Prevention. Safety and Accident Preven 
tion, Fred G. Lange Indus. Management, vol. 61 
no. 7, April 1, 1921, pp. 257-259. Explains accident 
prevention as phase of industrial management. 

Central Control. Central Control System in the 
Franklin Plant, Franklin D. Jones. Machy. (N 
’.), vol. 27, no. 8, April 1921, pp. 745-749, 6 figs 
Also in Machy. (Lond.), vol. 18, no. 445, Apr. 7, 
1921, pp. 1-5, 6 figs. System employed by H. H 
Franklin Mfg. Co., for regulating output according 
to demand, and for controlling manufacturing opera 
tions by mechanical boards or charts and pneu 
matically operated dispatch system 

Developments. The Evolution of Industrial Man- 
agement, Henry R. Towne. Indus. Management 
vol. 61, no. 7, April 1, 1921, pp. 231-233 Review 
of developments during last 30 years 

Thirty Years of Management Literature, John R 
Dunlap. Indus. Management, vol. 61, no. 7, April 
1, 1921, pp. 278-283 and 311 Survey of develop- 
ments in industrial management. (To be continued 

Gantt’s Method of Inquiry. Principles of Indus 
trial Philosophy, Walter N. Polakov Mech. Eng 
vol. 43, no. 4, April 1921, pp. 249-252 and (discus 
sion) pp. 253-254, 5 figs. Gantt's method of inquiry 
into co-relation of social needs and industrial ser 
vices. Application and influence of principles enun 
ciated by Gantt. 

Incentives to Workers. Incentives to Better Work 
manship Appeal to a Variety of Instincts, Norman 
G. Shidle Automotive Industries, vol. 44, no. 13 
Mar. 31, 1921, pp. 712-714 Plan of classification 
of employees and opportunities offered for their ad 
vancement at plant of Sperry Gyroscope Co 

Instruction Sheets. Proposals for New Factory 
Instruction Sheets (Entwiirfe neuer Betriebsblatter 
Betrieb, vol. 3, no. 12, Mar. 10, 1921, pp. 84-85 
Proposals of Committee for Economic Production 
for instruction sheet for the handling and erection of 
machine tools. 

Production Systems. Making Pay Envelopes Re 
flect Merit, R. A. Ilg Factory, vol. 26, no. 7, April 
1, 1921, pp. 837-839, 3 figs Production records are 
posted where employees can see them Bulletin 
board causes workman's natural pride to show itself 
in increased production. Bonuses are paid for in 
creased production 

Production in a General Engineering Shop. Eng 
Production, vol. 2, no. 25, Mar. 24, 1921, pp. 385 
390, 16 figs. Works and methods of Messrs. Peter 
Brotherhood, Ltd., London 

The Trend Toward Automatic Production, A. L 
DeLeeuw Indus. Management, vol. 61, no. 7, 
April 1, 1921, pp. 251-255 Developments in pro 
duction systems during last 30 years 

Works Organization. Eng. Production, vol. 2, 
no. 25, Mar. 24, 1921, pp. 391-395, 15 figs. Pro 
duction systems of British automobile manufacturer 

Routing Materials. Co-Ordinating the Industrial 
Plant Through Intra-Factory Transportation, W 
F. Merrill Indus. Management, vol. 61, no. 7, 
April 1, 1921, pp. 261-265, 5 figs. Economics of 
intra-factory transportation 

Toolroom Organization. Distribution of Tools 
(Die Werkzeugausgabe), Th. Damm Betrieb, vol 
3, no. 10, Feb. 25, 1921, pp. 282-284, 3 figs. Funda 
mental aspects are discussed, and practical equip 
ment, arrangements and organization methods are 
suggested which have proved successful in practice 


INDUSTRIAL RELATIONS 


American Industries. What America Faces, Her 
bert Hoover. Indus. Management, vol. 61, no. 7 
April 1, 1921, pp. 225-229. Review and forecast of 
fundamental relationships between employer and 
employee. It is pointed out that although there are 
no conflicts of interest betweea employee and em 
ployer, there are also ‘“‘wide areas of activity in which 
their interests should coincide, and it is the part of 
statesmanship on both sides to organize this inden 
tity of interest in order to limit the area of conflict.”’ 

Electrical Construction Industry. National Labor 
Council for the Electrical Construction Industry 
Monthly Labor Rev., vol. 12, no. 3, Mar. 1921, pp 
126-127. Plan adopted ‘in April 1920, by Nat 
Assn. of Elec. Contractors and Dealers and Nat 
Brotherhood of Elec. Workers. Purposes of Council 
are said to be “promotion of peace and harmony in 
electrical industry, the adjudication of disputes be 
tween employers and employees, the establishment 
of friendly relations between all parties interested 
which should ultimately result in the elimination of 
distrust, suspicion, and the wasteful methods of the 
old-fashioned strikes and lockouts.”’ 


Pennsylvania Railroad. Joint Reviewing Com 
mittee of the Pennsylvania Railroad System 
Monthly Labor Rev., vol. 12, no. 3, Mar. 1921, pp 
122-125. Duty of Reviewing Committee is ‘‘ami 
cable settlement, by joint conference, of all contro- 
versial questions affecting engine and train service 
men.’ Plan was adopted at meeting held on Dec 
29, 1920 by representatives of employees and repre 
sentatives of administrative force of railroad. 


Plans. Industrial Relations Work Pays, James W 
Brown. Iron Trade Rev., vol. 68, no. 13, Mar. 31, 
1921, pp. 906-908. Outlines plan to promote family 
spirit in industrial life of all employees. Paper read 
before Am. Foundrymen’s Assn. 
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Shop Councils. One Year of the Shop Council Sys- 
tem in Germany. Am. Mach., vol. 54, no. 16, April 
21, 1921, pp. 682. Occasional strikes, steady rise in 
wages, unwarrantable interference and failure in in- 
creasing production are conditions reported by man- 
agers of industrial works 


INDUSTRIAL TRUCKS 

Electric. Electric Vehicles for Railway Cartage 
Work. Ry. Gaz., vol. 34, no. 11, Mar. 18, 1921, pp 
426-427 and 429, 5 figs. Trucks used by Great 
Northen Ry., England Data on running costs 
_Electric Trucks and Industrial Locomotives 
Engr., vol. 131, nos. 3403 and 3404, Mar. 18, and 25, 
1921, pp. 290-292 and 294, 10 figs., and 318-319, 
6 figs. Typical British designs 


INTERNAL-COMBUSTION ENGINES 


Compensation Gear. 
sating Gear 


Tappet Clearance Compen- 
Engineering, vol. 111, no. 2882, Mar 

25, 1921, pp. 352-353, 5 figs. Gear providing for 
automatic cancellation of effects of expansion dif 
ferences 

Design. The Internal Combustion Engine—Fuel, 
Valves and Ignition, A. W. Bradbury. Trans. Inst 
Mar. Engrs., vol. 32, Feb. 1921, pp. 381-404, 14 figs 
Design features of typical engines 

Thermodynamic Cycles in Relation to the Design 

and Future Development of Internal-Combustion 
Engines, William J Nalker. Jl. Instn. Mech 
Engrs., no. 10, Feb. 1921, pp. 1235-1261 and (dis 
cussion) pp. 1261-1311, 24 figs Classification of 
engine types Variable specific heat relationship 
between maximum pressure and mean effective pres- 
sure in variable volume cycle. Study based on 
results obtained in tests of internal-combustion en 
kine, including those operated by coal-gas and pro 
ducer-gas, oil engines of Diesel and semi-Diesel 
types, hot-bulb engines and also high-speed gasoline 
engines of automotive class 

Exhaust-Gas Utilization. The Carbonization of 
Wood by the Exhaust Gases from Internal Combus- 
tion Engines (La carbonisation du bois par l'échap- 
pement des moteurs A explosion Louis Tissier 
Chimie & Industrie, vol. 5, no. 2, Feb. 1921, pp 
136-142, 1 fig Tissier furnace Exhaust gases pass 
through pile of wood High temperature of gases 
carbonizes wood 

Uses. Internal Combustion Engines Darling 
Beama, vol. 8, no. 3, Mar. 1921, pp. 248-263, 5 figs 
General considerations determining use with refer 
ence to power generation 

[See also AEROPLANE ENGINES; AUTOMO- 

BILE ENGINES; DIESEL ENGINES, GAS EN 
GINES; GAS TURBINES; LUBRICATION, IN- 
TERNAL-COMBUSTION ENGINES; OIL EN 


Cc. Ss 


GINES; SEMI-DIESEL ENGINES; TRACTOR 
ENGINES ] 

IRON 

Corrosion-Resisting. The Effect of Copper and 
Silver Salts on the Corrosion of Iron by Acids, 
Oliver P. Watts and Harold C. Knapp. Thirty 


Ninth Gen. Meeting Am. Electrochemical Soc 

April 21-23, 1921, advance paper no. 14, pp. 135 
140, 1 fig Record of tests on corrosion of tron by 
sulphuric acid in absence or presence of various salts 
of copper and silver Conclusion drawn is that in 
general corrosion is stimulated by presence of these 
salts. 


L 
LABOR 


Hours of Work. (ne Year of the Eight-Hour Law 
in Sweden Monthly Labor Review, vol. 12, no 
Mar. 1921, pp. 97-98. “Confronted with the 
unsatisfactory results’’ of 8-hour law Swedish Gov- 
ernment has commissioned Royal Social Board to 
investigate and report upon advisability of modifi 
cation of its provisions 


LATHE TOOLS 

Turret Lathes. Tooling the Modern Turret Lathe, 
A. H. Lloyd. Can. Machy., vol. 25, no. 12, Mar. 24, 
1921, pp. 33-36, 9 figs. Tools for machining mag 
neto cam case, gun-metal bush and motorcycle 
tiywheel 


LATHES 


Bench. ‘Tools and Methods for Manufacturing Pre- 
on Bench Lathes—II Machy. (N. Y.), vol. 27, 
no. 8, April 1921, pp. 751-754, 9 figs. Practice of 
>. A. Potter Tool & Machine Works, New York 
City, in manufacture of bench lathes. 
German Automatic. German Automatic Lathes 
Der deutsche Automatenbau), Ph. Kelle. Der 
praktische Maschinen-Konstrukteur, vol. 54, no. 
6, Feb. 10, 1921, pp. 17-32, 47 figs. Details of var- 
1ous types of lathes for the machining of screws and 
similar parts. It is pointed out that whereas most 
German automatic lathes are copied from American 
Systems, the described screw lathe is a purely German 
System constructed exclusively in Germany 
Railway Wheel. A new 5-ft. Railway Wheel Lathe. 
Machy (Lond.), vol. 18, no. 443, Mar. 24, 1921, pp. 
‘71-773, 3 figs. Manufactured by W.G. Armstrong, 
Whitworth & Co., Manchester, England. 
Standards. Report of the German Industry Com- 
muttee on Standards (Mitteilungen des Normenaus- 
schusses der Deutschen Industrie). Betrieb, vol. 3, 
no. 12, Mar. 10, 1921, pp. 159-161, 4 figs. Proposal 
of the Hoard of Directors for speed cones. Proposed 
standards for hand wheels. 
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Staybolt. A Lathe for Staybolts (Eine Stenbolzen? 
Drehbank), W. Daevessen Betrieb, (special no.), 
vol. 3. no, 11, Mar., 1921, pp. 300-301, 1 fig Special 
lathe constructed by the Magdeburger Machine- 
Tool Factory Corp 

Turret. Large Turret Lathes (Gross-Revolverbinke 
Fritz Heilborn. Betrieb (special no.), vol. 3, no. 11 
Mar., 1921, pp. 297-299, 3 figs. Type manufactured 
by Bohringer Bros., Géppingen, Germany, for ma- 
chining of crankcases. The machining of crank 
cases of 380 mm. diam. and 200 m. breadth takes 
about 35 minutes 


LAUNCHING 


Tallows for. Some Experiments on Tallows Used for 
Launching Ships, J. J. King-Salter Engineering 
vol. 111, no. 2883, April 1, 1921, pp. 405-407, 2 figs 
Curves of compression strength and hardness factors 
against temperatures for various natural tallows 
Paper read before Instn. Naval Architects 


LIGNITE 


Utilization. New Recommendations for the Rational 
Utilization of Bituminous Wet Lignites (Neue Vor 
schlage zur rationellen Ausnutzung bitumindédser nas 
ser Braunkohle), Gh. Limberg Braunkohle, vol 
19, no. 46, Feb. 26, 1921, pp. 570-574, 1 fig Notes 
on distillation at low temperature for the production 
of low-temperature coke. (Concluded). 

Germany's Brown Coal, Robert G. Skerrett. Sci 
Am., vol. 124, no. 16, April 16, 1921, pp. 304 and 
315, 2 figs. Industrial utilization of swamp muck 


LOCOMOTIVE BOILERS 


Heavy Freight Locomotives. Details of New Santa 
Fe Locomotive Boilers Boiler Maker, vol. 21, no 
4, April 1921, pp. 95-100 and 124, 7 figs Conical 
design built for working pressure of 195 lb. per sq. in 
Outside diameter of course is SS in., while diameter 
of rear course is 100 in Firebox is 132 in. long and 
96 in. wide 


LOCOMOTIVES 

Bearings. Shop Methods of Casting Locomotive 
Bearings, J. V. Hunter Am. Mach., vol. 54, no 
14, April 7, 1921, pp. 590-596, 23 figs Comparison 
of methods used in shops of Wabash Railroad, Big 
Four System and Chicago & Alton Railway 

Belgian The New “Consolidation" Locomotives of 
the Belgian State Railways, E. Minsart Bul. Int 
Ry. A vol. 3, no. 3, Mar. 1921, pp. 305-311, 3 
figs Dimensions Diameter of cylinder, 24 in 
piston stroke, 28 in boiler pressure, 199.12 Ib 
inside diameter of boiler, 5 ft. 8 in.; heating surfac« 
of fire-box, 149.62 sq. ft total wheel base of engine 
27 ft. 11 in 


British. 4-6-4 Type Tank Locomotive for the Fur 
ness Railway Engineering, vol. 111, no. 2882, Mar 
25, 1921, pp. 356 7, 6 figs. partly on supp. plate 
Characteristics Cylinders, 19% in. by 26 in 











wheels, coupled diameter, 5 ft. 8 in wheelbas« 
coupled, 13 ft. 3 in.; heating surface tubes, 1850 sq 
ft.; heating surface fire-box, 153 sq. ft. 


New Express Locomotives for the Bengal-Nagpur 
Railway Ry. Gaz., vol. 34, no. 11, Mar. 18, 1921 


pp. 428-429, 3 figs Characteristics Type 1-6-0 
cylinders, 2144 in. diameter by 26-in. stroke; diam 
eter of driving wheels, 6 ft. 1'4 in.; total evaporative 
surface, 1259 sq. ft superheating surface, 250 sq 


ft tractive force, 23,554 Ib 
Powerful Side Tank ““Ghat"’ Locomotives for the 

Great Indian Peninsula Railway Ry. Gaz. ,vol. 34 
no. 12, Mar. 25, 1921, pp. 475, 1 fig. Characteris 
tics: Cylinders, diameter, 22 in piston stroke, 26 
in wheelbase, coupled wheels, 15 ft. 6 in weight 
on coupled wheels, 79 tons 16 cwt 

Coaling Stations. Coaling Station for City Engine 
Terminal: O. & R. R. Eng. News-Rec., vol. 86, no 
16, April 21, 1921, pp. 673-674, 3 figs. Three 
grades of coal. Operator handles chutes. Once 
hoist service for coal and sand Large sand drying 
plant 

Design. Locomotives for Operation on Curves 
Bogenlaufige Lokomotiven), F. Meineke Zeit. des 
Vereines deutscher Ingenieure, vol. 65, nos. 8 and 9 
Feb. 19 and 26, 1921, pp. 191-194 and 217-221, 19 
figs Notes on arrangement of the axles in special 
frames or in main frames; description of the most 
important modern locomotive types the Mallet 
locomotive; the Krauss truck; the Gdlsdorf axle 
arrangement; the Klien-Lindner axles American 
2Cl and 2DI1 locomotives; 1D1 four-cylinder com 
pound locomotives of the Saxon State Railroad 
Selection of suitable construction types 


Internal-Combustion. Internal Combustion Loco 


motives for Railway Service Ry. Gaz., vol. 34, no 
11, Mar. 18, 1921, pp. 440-443, 4 figs Light locomo 
tives built by Ruston & Hornsby, England Two 


types, one 10 hp. and one 20 hp. 

Mine, Internal-Combustion. German _ Internal- 
Combustion Locomotives. Gas & Oil Power, 16 
no. 187, April 7, 1921, pp. 109-110, 3 figs. Mine 
locomotive built by Deutz Gas Engine Co 

Reconstruction. Locomotives and’ Locomotive Ter 
minals. Mech. Eng., vol. 43, no. 4, April 1921, pp 
255-258 and 272. Salient points brought out in dis 
cussion of papers on increasing capacity of old loco- 
motives and modernizing locomotive terminals, pre 
sented at Am. Soc. Mech. Engrs. 1920 annual meeting 

Stoker-Fired. Operating Economies in Longe 
Runs, F. M. N Ry. Rev., vol. 68, no. 14, April 
2, 1921, pp Experience of Erie Railroad 

Throttle Valve for. Design of an Improved Loco 
motive Throttle Valve, W. J. Knox. Ry. Mech 
Engr., vol. 95, no. 4, April 1921, pp. 216-218, 10 
figs. Type developed by Buffalo, Rochester & 
Pittsburgh Railroad. 
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LUBRICANTS 


Drilling. Investigation of Lubricants for Drilling 
Untersuchung von Bohrélen), Georg Schlesinger and 
Eugen Simon Werkstattstechnik, vol. 15, no 
Mar. 1, 1921, pp. 140-143, 6 figs Results of in 
vestigation carried out at the experimental bureau 
for machine tools of the Berlin Technical Academy 


LUBRICATING OILS 


Reclamation. The Reclamation of Lubricating 01 
La régéneration des huiles de graissag« Bulletir 
technique du Bureau Veritas, vol. 3, no. 3, Mar. 1921 
pp. 64-67, 3 figs. Salaiin apparatus for reclamatior 
of lubricating oils 

Separators for. il Separator (Oljereningssepara 
torer Teknisk Tidskrift Mekanik vol. 51, no 
2, Feb. 9, 1921, pp. 37-40, 2 figs. Description of th 
Alfa Separator AVO Advantages of centrifuga 
separation over older processes are pointed out 

Tests. Tests on Lubricating Oil for Two-Stroker 
Cycle Semi-Diesei Engines, T. M. Robie. Power 
vol. 53, no. 15, April 12, 1921, pp. 588-590, 2 figs 
Graphs showing influence of temperature on 
cosity of lubricating oils 


LUBRICATION 
Cylinders. 


The Lubrication of Steam Cylinders wit 
Oil Emulsions (Schmierung von Dampfzylindern 
mit Oelemulsionen), H. Hilliger. Zeit. des Vereines 
deutscher Ingenieure, vol. 65, no. 10, Mar. 5, 1921 
pp. 248-249, 5 figs Describes methods and give 
results of tests with oils and emulsions, properti« 
and composition of which are given 
Internal-Combustion Engines. The Lubrication of 
Internal-Combustion Engines (Zur Schmierung der 
Verbrennungskraftmaschinen), H. Praetorius Mo 
torwagen, vol. 24. no. 5, Feb. 20, 1921, pp. 90.9 


+ figs Lubricating pumps of Natter Apparat 
Construction Co., Ltd., Feuerbach 

MACHINE SH OPS 

England Machine lool Work t Broadheat 
Engr., vol. 131, no. 3405, April 1, 1921, pp. 34+ i; 
and 350. 12 fies Layout of shop Deta of ay 
ing arrangement 

MACHINE TOOLS 

Efficiency Tests Factory Valuation of Machiir 
Tools (Zur betriebstechnischen Wertung der Werk 
zeugmaschinge Alfred Freund Betrieb pecia 
no vol $ no. 11, Mar 1921, pp $19 22 Dx 


scription and results of efficiency tests carried out 
the shaping machines of the F. C. Nischwitz Machi: 
lool Factory Hall 

Hydraulic Hydraulic Machine Too! 
Engr., vol. 7, no. 11, Mar. 1921, pp. 201-2 
Forging press, cold plate shears, plate flanger, mar 
boiler riveter, et« Paper read before Glou 
shire Eng. Soc 


Leipzig Exhibition. Performances of Standard M 


chine Tools (Einige Leistungen normaler Werk 
zeugmaschinen Heinrich Sauter Betrieb (specia 
no.), vol. 3, no. 11, Mar. 1921, pp. 285-294, 28 fix 
Description of principal exhibits 

Reconstruction. Reconstruction of Old Machine 
Tools for Special Tasks (Umbau alter Werkzeu, 
maschinen fiir Spezialarbeiten), Paul Krieg B 
trieb, vol. 3, no. 10, Feb. 25, 1921, pp. 270-272 
figs It is shown that even in the case of mass pr 


} 
duction it is not always necessary to procure new and 
expensive special machines, and that equally good 
or better results can be obtained through skillfu 
reconstruction of existing machines Example 
given of a lathe for copper locomotive-boiler staybolt, 

Standardization. Practical Formulas for Smal! 
Construction Parts in the Construction of Machir 


Tools (Praktische Formeln fiir kleinere Konstruk 
tionsteile im Werkzeugmaschinenbau), H. Lam! 
rette Der praktische Maschinen-Konstrukteur 
vol. 54, no. 8, Feh. 24, 1921, pp. 33-35 It is sus 
gested that formulas given might b aid in stand 
ardization 

Steels for Parts. Steels for Machine Tool Parts 
Robert M. Taylor Machy N. ¥ vol. 27, m 
8, April 1921, pps. 770-771 Table of required 
properties of steel for machine tool par Ab 
stract Paper read befor Am. So for St 


Treating 


Stud-Inserting Attachment. A New Ts 


Stud Inserting Machine (Ein neuartiger Stittschr 
beneinzieher), Christian Weiherer Der praktisch 
Maschinen-Konstrukteur, vol. 54, no. 7, Fel 7 


1921, pp. 31-33, 3 figs Describes patented devi 
ealled *‘Rekord which has been successfully en 
ploved in the M.A.N. works in connection wit 1 
radial drill for screwing studs in cylinder 


Testing Laboratory. A Testing Laboratory for Ma 
chine Tools (Ein Versuchsfeld fair Werkzeugmas 
chinen), Willi Mitan Zeit. des Vereit deutscher 
Ingenieure, vol. 65, no. 11, Mar. 12, 1921, pp. 268 
269, 4 figs The electrically driven testing labora 
tory of the Fritz Werner Corp., Berlin-Marienfelde 
for testing the power requirements and efficiency 
machine tools and other necessary tools and auxiliary 
equipment, is provided with four testing motors and 
a switchboard with measuring instruments and 
fed from a converter installation of 30 kw 


MACHINERY 
Production Statistics. 


Statistics of Production in 
Machine Construction Produktionsstatistik im 
Maschinenbau), Rech Betrieb, vol. 3, no. & 


Feb. 10, 1921, pp. 221-230, 3 figs. 2 on supp. plate 
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Deals with organization for collecting statistics of 
production instituted by Assn. of German Machine 
Builders in 1907 Compilation of results is given in 
tables showing extent of employment, importance of 
export, development of prices, operating efficiency, 
etc., since 1909, 


MAGNETS 

Steels for. Steels for Permanent Magnets. Elecn 
vol. 86, no. 2235, Mar. 18, 1921, pp. 327, 3 figs 
Graphs showing magnetic qualities of hecla M. T. 
steel, Hadfield Research Laboratory, England 


MALLEABLE CASTINGS 
Automotive Industry. Malleable Castings Produc 


tion as Related to the Automotive Industry Auto- 
motive Industries, vol. 44, no. 13, Mar. 31, 1921, pp 
708-711, 1 fig Technical and commercial dev elop 


ment of malleable castings production 

Influence of Manganese on Strength. Influence of 
Manganese on the Tensile Strength Properties of 
Malleable Castings (Einfluss des Mangans auf die 
Festigkeitseigenschaften des schmiedbaren Gusses 
E. Leuenberger. Stahl u. Eisen, vol. 41, no. 9, Mar 
3, 1921, pp. 285-287, 3 figs Results of tests show 
that with regard to these properties a higher manga- 
nese content than 0.4 per cent is permissible the 
tensile strength increases with increasing manganese 
content; up to about 1 per cent, manganese has no 
influence on expansion; etc 

Steel vs. Malleable Castings vs. Grey Iron and Steel 
Enrique Touceda. Can. Foundryman, vol. 12, no 
4, April 1921, pp. 26-28, 4 figs. Ability to stand 
abuse, static and dynamic strength, ease of machin 
ing, smoothness of surface. Properties and limita- 
tions of malleable-iron castings. 


MALLEABLE IRON 


Annealing. Anneals Malleable Iron with Oil Fuel 
William F. Hoernke Foundry, vol. 49, no. 8, April 
15, 1921, pp. 323-325, 3 figs Experience of Stowell 
Co., Milwaukee. Oil is more expensive fuel but re 
quires less labor in handling and firing 

Properties. American Malleable Cast Iron, H. A 
Schwartz Iron Trade Rev., vol. 68, nos. 13 and 
15, Mar. 31 and April 14, 1921, pp. 901-904, 8 figs 
and 1039-1042, 5 figs Series of articles dealing 
with development of industry, modern methods of 
manufacture, metallurgical principles involved and 
properties of American malleable iron. Thermal 
and electrical properties of malleable iron 


MARINE BOILERS 


Standard Construction. Standard Conditions for 
the Design and Construction of Marine Boilers 
Steamship, vol. 32, no. 382, April 1921, pp. 239-242 
Regulations issued by British Board of Trade To 
be continued 


MARINE STEAM TURBINES 


Reversing. A Description of a New Reversing Tur 
bine Mar. Eng vol. 11, no. 1, Jan. 1921, pp 


40-42, 2 figs Device to regulate steam supply 
automatically 
METALS 


Calorizing. Protecting Metals Against Heat by 
Calorizing, Arthur V. Farr Raw Material, vol. 4 
no. 3, Mar. 1921, pp. 86-89, 6 figs. Process of calor 
izing consists in placing material in retort and heating 
in reducing atmosphere, retort being filled with 
mixture containing finely divided aluminum. Homo 
geneous aluminum alloy is formed for certain depth, 

Fatigue of. Tests Support Theory of Fatigue, H. F 
Moore Iron Trade Rev., vol. 68, no. 13, Mar. 31 
1921, pp. 895-897, 3 figs. Experiments conducted 
on metals which were subjected to alternate and 
repeated strains showed that failure from fatigue 
is due largely to growth of minute flaws 

Properties. Physical Properties of Materials. U.S. 
Dept. of Commerce, Circular of Bur. of Standards, 
no. 101, Feb. 9, 1921, 52 pp. Strengths and related 
properties of metals and other engineering materials. 
Revision of Smithsonian physical tables 


METRIC SYSTEM 


Compulsory Adoption in Japan. The Compulsory 
Adoption of the Metric System in the Japanese Em 
pire (L’adoption obligatorre du systéme métrique 
par l'empire du Japan), Ch.-Ed. Guillaume. Comp 
tes rendus des Séances de l’'Académie des Sciences 
vol. 172, no. 13, Mar. 29, 1921, pp. 795-796 Com 
ment on significance of recent sanction by Japanese 
parliament of law making compulsory the use of the 
metric system in the Japanese empire. 


MILLING 

Gang Milling. Gang Milling. Eng. Production, 
vol. 2, no. 24, Mar. 17, 1921, pp. 342-345, 14 figs 
Notes on cutters employed and their arrangement. 


MILLING CUTTERS 

Teeth, Spacing of. Metal Cutting Tools—VIII, A. 
.. DeLeeuw Am. Mach., vol. 54, no. 15, April 14, 
1921, pp. 635-640, 16 figs. Spacing of teeth of 
milling cutters. 


MILLING MACHINES 

Automatic. A New Automatic Miller. Eng. Pro- 
duction, vol. 2, no. 24, Mar. 17, 1921, pp. 340-341, 
5 figs. Machines intended for manufacture of dupli- 
cating parts in large quantities. Spindle and table 
are controlled automatically. Manufactured by 
Buck and Hickman, London 


Continuous. Continuous milling J. H. Moore. 
Can. Machy., vol. 25, no. 14, April 7 1921, pp. 


MECHANICAL ENGINEERING 


65-68, 9 figs. Rotary and reciprocating types of 
continuous milling machines. 

High-Power. Rockford Milling Machine Iron Age, 
vol. 107, no. 16, April 21, 1921, pp. 1039-1040, 2 
figs High-power, all-geared, single-pulley milling 
machine recently brought out by Rockford Milling 
Machine Co., Rockford, Ill Rectangular overarm 
moved by rack and pinion. Single control for feed 
and quick return 

Rockford No. 3 “‘High-Power’™’ Milling Machine 
J. V. Hunter Am. Mach., vol 
1921, pp. 585-587, 5 figs 


54, no. 14, April 7 


MOLYBDENUM 
Norway. The Molybdenum Mines of Norway 
Norske molybdengruber Otto Falkenberg Tek 


nisk Ukeblad, vol. 68, no. 1, Jan. 7, 1921, pp. 6-11 
15 figs. Occurrences and properties of molybdenum 
Norway has only specular molybdenum ore Note 
on production and treatment mainly in Elmore ap 
paratus It is used in chemical industry, but chiefly 
with alloyed steels Prospects 


MOTION-PICTURE PHOTOGRAPHY 


200,000 Photographs per Minute. Two Hundred 
Thousand Photographs per Minute, C. H. Claudy 
Sci. Am., vol. 124, no. 15, April 9, 1921, pp. 288-297 
and 299, 6 figs. High-speed motion-picture pro 
jectors and camera which makes use of prisms in 
stead of usual shutter and intermittent movement 
mechanism 


MOTOR PLOWS 
Tests. Factors Influencing the Draft of Plows, E 


Collins Agricultural Eng., vol. 2, no. 2, Feb. 1921 


pp. 27-29, 7 figs. Records of tests 


MOTOR-TRUCK TRAFFIC 

Legislation. How Maryland Enforces Its Motor 
Vehicle Law Eng. News-Rec vol. 86, no. 16 
April 21, 1921, pp. 666-668, 3 figs. Truck weights 
checked by scales and loadometers Ten tons limit 
Excess loads deposited at roadsides 

Refrigerated Transport. Road Traction for R« 
frigerated Transport, H. M. Dunkerley Cold Stor 
age & Ice Assa., vol. 17, no. 1, 1920-1921, pp. 25 36 
and (discussion) pp. 37-47, 3 figs. on 2 supp. plate 
Requirements of vehicles used in transporting ri 
frigerated product 


MOTOR TRUCKS 

Maintenance The Care and Maintenance of Motor 
Trucks, N. J. Smith Il. Soc. Automotive Engrs 
vol. 8, no. 4 April 1921, pp. 331-334 Practice of 
Consumers Co., which operates 159 motor trucks for 
delivering coal, ice and other supplies in territory 
covering city of Chicago and outlying district 

Trailers. How to Appiy Trucks and Trailers Under 
Given Load and Road Conditions, Marius C. Krarup 
Automotive Industries, vol. 44, no. 12, Mar. 24, 1921 


pp. 654-658, 5 figs Table giving drawbar pull ol 
tainable at speeds from 1 to 20 m.p.h. from net 
horsepower availabk it rims of driving wheel 
Graph of resistances to vehicle movements due to 
grades and irregular or soft road surface 

MOTORSHIPS 

Two-Cycle vs. Four-Cycle Engines. Two Versus 
Four Cycle Diesel Engines Mar. Eng., vol. 26, no 


4, April 1921, pp. 321-323, 2 figs Competition he 
tween manutacturer ot two types in Lurope 


N 


NICKEL 

Electrolytic. Ductile Electrolytic Nickel, ( has 4 
Madsen Thirty-Ninth Gen. Meeting, Am. Electro 
chemical Soc., April 21-23, 1921, advance paper no 
23, pp. 269-276. Experiments confirming writer 


discovery that if cathodes in nickel electrolytic bath 
are periodically lifted out of bath, exposed to air, and 
reimmersed within certain limiting time, nickel d« 
posit does not laminate but is greatly improved a 
regards freedom from pitting and mechanical 
properties 

The Use of Fluorides in Solutions for Nickel 
Deposition, William Blum Thirty-Ninth Ger 
Meeting, Am. Electrochemical Soc April 21-25 
1921, advance paper no. 21, pp. 227-247, 3 fis 
Discusses factors governing deposition of hard de 
posits of nickel from solutions containing fluoride 
with and without boric acid and other salts. Gen 
eral principles of getting good deposits are discussed 
showing that low acidity favors good nickel deposi 
tion, but high acidity good anode corrosion Bearing 
of hydrogen-ion concentration on matter is explained. 


NICKEL ALLOYS 

Compositions, Properties, Uses. Miscellaneous Al- 
loys of Nickel, Paul D. Merica Chem. & Metallur 
gical Eng., vol. 24, no. 15, April 13, 1921, pp. 649 
653, Principal data on binary alloy systems with 
nickel as one constituent Use of nickel in bronzes 
and light aluminum alloys Composition and elec 
trical characteristics of many special resistance 
alloys. Analyses of complex alloys for various 
minor uses 


OFFICE BUILDINGS 

Rein5orced-concrete. Construction Detail of Gen 
eral Motors Office Buiiding, Joseph Matte, J.. Eng 
Newe-Rec., vol. 36, no. 15, April 14, 1921, pp 
625-630, 12 figs Fiftee-storo structure with 
thirty-two acres of floor space to house 6000 persons 
Heavy girders and columns in steel frame. Rein 
forced-concrete laborator building. 


Vou. 43, No. 6 


OIL ENGINES 

Densil. A Serviceable Crude-Oil Engine. Steam- 
ship, vol. 32, no. 382, April 1921, pp. 251-253 
Densil single-cylinder engine of hot-bulb type, with 
additional water-cooled head distinct from cylinder 
and bulb 

Marine. Reversing of Marine Oil Engines, Walter 
Pollock Trans Inst Mar. Ener vol. 32, Feb 
1921, pp 347 iSO, 10 figs Classification and de 
scription of reversing systems in us« 


OIL FIELDS 


Argentina. The Petroliferous Region of Cacheuta 
La region petrolifera de Cacheuta), Guillermo Hilk 


man Ingenieria Internacional, vol. 5. no. 5 lav 
1921, pp. 286-289, 3 figs Geological description of 
and account of prospecting operations in Argentina 


region 


Australia. The Possibility of Oil Discovery on the 
Mainland of Australia, Wm. Clarkson Petroleum 
limes, vol. 5, no. 114, Mar. 12, 1921, pp. 309-311 
Conditions essential to occurrence of oil in quantity 
Prospecting experiences in Australia 

Borneo. The Crude Oils of Borneo, James Kelway 
Petroleum Times, vol. 5, no. 115, Mar. 19, 192] pp 
33,-339 Geological and chemical notes 

Canada Oil Possibilities of the Mackenzi: 

A Warning Eng. & Min. JIL, vol. 111, no. 13, Mar 
26, 1921, pp. 553-554. It is said oil dissipation has 
taken place and transportation is a serious problem 


OIL FUEL 


Burners. (il Fuel Burners Insuring Complete Pre 
liminary Combustion of Liquid (Brileur a combus 
tion complete préalable, pour combustibles liquides 
Génie Civil, vol. 78, no. 13, Mar. 26. 1921 p. 279, 1 
fig Air and pulverized fuel are thoroughly mixed 
and ignited in special chamber before passing into 
furnace proper 

Flue-Gas Analyses with. Records of Flue Gas 
Analyses with Fuel Oil, L Goodrich Power 
Plant Eng., vol. 25, no. 7, April 1, 1921, pp. 366 
367, 2 figs. Calculation of fuel lo ; from flue-gas 
analyses and moisture contents of fuel and air 

Stowing on Board Ship. Hydraulic System for 
Stowing and Handling Fuel Oil on Board Ships in 





Yards or Docks Mar. Eng vol. 26, no. 4, April 
1921, pp. 304-305, 1 fig Adaptation of hydraulic 
system for control of oil fuel of large dredge 


Uses. Fuel Oil, W A. White Trans. North-East 











Coast Instn. Engrs. & Shipbuilders, vol part 4 
Feb. 1921, pp. 209-238, 4 figs Estimated petroleum 
deposits of the world Statistics of production and 
transport of oil fuel. Typical oil-fuel storage station 
Uses of oil fuel 
Uses of Oil Fuel (Emploi des combustibles liquid 

M. Pillard. Arts et Métiers, vol. 74, no. 4, Jan. 1921 
pp. 3-9, 4 figs Pests on use of oil fuel in industrial 
furnaces 

OIL INDUSTRY 

Canada. Canada a Vast Storchouse of Oil Resource 
Earle W. Gage Gas Engine, vol. 23, no. 4, April 
1921, pp. 85-87 Canada’s annual oil production 
according to government Statistics mount to 
nearly 319,000 bbl. 90 per cent from Ontario fields 


Poland. Petroleum Industry in Poland Min. & OF 
Bul., vol. 7, no. 4, Mar. 1921, pp. 219-221, 4 f 
Output of fields fas reached level of about 842,000 


barrels a month 

United States America’s Petroleum Problem, |. O 
Lewis Jl. Franklin Inst., vol. 191, no. 3, Mar. 1921 
pp. 357-379 Probable duration of oil supply in 


S. taking imto account continuously increasing 
rate of consumption of ol 
generations is apprehended 


No exhaustion for many 


OIL SHALES 

Colorado. Studies in Colorado Shale Oils, Arthur J 
Franks Chem. & Metallurgical Eng vol. 24, no 
13, Mar. 30, 1921, pp. 561-564, 2 figs Lighter hy 
drocarbon oil fractions found to be more saturated 


than heavier fractions Methods used in obtaining 
data Graphical analysis of distillation cuts, show 
ing temperatures, saturation and specific gravities 
Scotland. The Necessity for Research in the il 
Shale Industry, Martin J. Gavin. Sci. & Industry 


vol. 2, no. 12, Dec. 1920, pp. 746-760, 4 figs Ac 
count of shale-oil industry is develeped in Scotland 
Steam-regulated pyrolytic distillation. (Quality and 


quantity of oil yields 


OPEN-HEARTH FURNACES 

Controlling Valve. New Controlling Valve for Open 
Heasths, W. H. Wharton Blast Furnace & Steel 
Plant, vol. 9, no. 4, April 1921, pp. 253 and 280, 1 fig 
Reversing valve combined with air-presSure ind 
volume-controlling mechanism 


Fluorspar Addition. The Use of Fluorspar in 
Open-Hearth Furnaces (Ueber die Verwendung von 
Flussspat in Martinéfen), S. Schleicher. Stahl u 
Eisen, vol. 41, no. 11, Mar. 17, 1921, pp. 357-361 and 
(Discussion) pp. 362-364, 2 figs It is pointed out 
that if fluorspar is added to an open-hearth slag it 
decomposes only to a certain extent; fluorspar has a 
desulphurizing effect in that the sulphur is volatilized 
from the slag in any desired form so that the slag can 
re-absorb sulphur from the bath 


OXY-ACETYLENE WELDING 

Plate-Steel Roof. Oxy-Acetviene Welding and Cut 
ting at Anaconda, Thomas W. Cunningham Min 
& Sci. Press, vol. 122, no. 13, Mar. 26, 1921, pp 
425-426. Welding of plate-steel roof of metallur- 
gical mill. 
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‘The Best Production Methods Are the Most Economical 


There is only one Jest method in turret lathe practice. | 
Our Engineers are constantly studying and experimenting { |] 
to reach that best method and keep our turret lathes up to = 
their high standard. a 





The results of their study and experimenting are yours to | 
apply to your production problems. Just write us and | 
we'll send one of our engineers to consult with you. He 
may be able to save you considerable money by suggesting | 
a tool or two or perhaps by re-arranging the tools you have. ; 
This is part of our service to you. 


BE 





- =e | 
Turret Lathes from 4.2" x 44"—21" Swing to 54" x 4"—10" Swing. 4 | 
A. W. & S. No. 3-A finishes one of these Air Brake Pump a= : 
Pistons of cold rolled stock every 20 minutes in an eastern iti 
railroad shop. This is a difficult railroad job. iit 
jj 

i} 




















The Warner & Swasey Company 


Cleveland, U.S. A. 


NEW YORK OFFICE: Singer Building BUFFALO OFFICE: Irequeis Buildi BOSTON OFFICE: Oliver Buildin DETROIT OFFICE: Ferd Building 
CHICAGO OFFICE AND SHOW ROOM: 618-622 Washington ward MILWAUKEE OFFICE: 209 Sycamere Building 
DAYTON OFFICE: 518 Mutual Heme Building INDIANAPOLIS OFFICE: 940 Lemcke Annex 


Domestic Agents: Foreign Agents: 
Fulton supply Company, Atlanta, Ga. — Charles Churchill & Company, Ltd., London, Birmingham, Man- 
YS ear & . .— i ne cere, Si. chester, Bristol, Newcastle-on-Tyne, Glasgow. 

oodward, Wig mpany, New Orleans, La. Allied Mach Cc any, Paris, T . Zurich, " ‘ 

Salt Lake Hardware Company, Salt Lake City, Utah. a as So a Sen Sa 
Smith-Booth-Usher Company, Los Angeles, Calif. ; . 2 
Fred Ward & Son, San Sensinen. Calif _ oe peacen Company, Malmo, Copenhagen, Stockholm, 
Portland Machinery Company, Portland, Ore. a 
Hallidie Machin Company, Seattle, Wash. R.S. Stockvis en Zonen, Rotterdam. 
Hendrie & Bolthoff Mfg. & Supply Company, Denver, Col. Benson Brothers, Sydney, Melbourne, Adelaide. 


Peden Iron & Steel Company, Houston, Texas. Yamatake & Company, Tokyo, Osaka, Nagoya, Fukuoka, Dairen. 
Canadian Agents: 


A. R. Williams Machinery Company, Ltd., Toronto, Winnipeg, Meiaed & Company, Catsutta. : : 
Vancouver, St. John. Andersen, Meyer & Company, Ltd., Shanghai. 
Williams & Wilson, Ltd., Montreal. Brossard-Mopin & Company, Saigon, Singapore, Haiphong. 
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ENGINEERING INDEX (Continued) 


Pressure Vessels. Oxy-Acetylene Welding and Cut- 
ting, P. E. Willis. Jl. Engrs. Club of St. Louis, vol 
6, no. 1, Jan.-Feb.-Mar, 1921, pp. 13-28 Uses of 
oxy-acetylene welding torch. Its application to 
welding of pressure vessels. 


4 


PAPER MANUFACTURE 


Size Standardization. Standardization of Sizes in 
the Manufacture of Paper. Paper, vol. 27, no. 27, 
Mar. 16, 1921, pp. 9-10 and 36. List of proposed 


standards. 


PEAT 

Minnesota. Experimental Work on Minnesota Peat 
Soils, F. J. Alway. Jl. Am. Peat Soc., vol. 14, no. 2, 
April 1921, pp. 40-47, 2 figs. 

Utilization. The Manufacture and Utilization of 
Peat Fuel, Benj. F. Haanel. Jl. Am. Peat Soc., vol 
14, no. 2, April 1921, pp. 1-25, 3 figs. Curve showing 
effect on calorific power of wet peat by removing 
different percentages of total moisture content In- 
vestigation on rate at which drying takes place during 
operating period. Paper read before Am. Inst. 
Chem. Engrs. 


PIERS 

Concrete. Oil Protects Concrete Piers from Sea 
Water Action, Contract Rec., vol. 35, no. 11, Mar 
16, 1921, pp. 268-272, 8 figs. Examination of test 
specimens immersed since 1909 shows them covered 
with tar-like coating which prevents corrosion Rich 
wet mixes seem least affected by salt water. 


PIG IRON 

Manufacture. Foundry Pig Iron in Birmingham 
District, Y. A. Dyer. Iron Age, vol. 107, no. 14, 
April 7, 1921, pp. 907-909, 3 figs. Trend towards 
use of machine-cast pig by foundries. Claimed ad- 
vantages over sand-cast iron include lower melting 
point. 


PILES, CONCRETE 

Sea Water, Action of. The Action of Sea Water on 
Concrete Piles. Contract Rec., vol. 35,,no. 12, Mar. 
23, 1921, pp. 288-291, 6 figs. Analysis of tests car- 
ried out by Aberthaw Construction Co. during past 
twelve years. 


PIPE BENDS 

Soft Steel. Pipe Bends (Rohrbogen). Autogene 
Metallbearbeitung, vol. 14, no. 4, Feb. 15, 1921, pp 
54-59, 26 figs. Describes low-carbon-steel pipe 
bends manufactured according to a patented process 
in different curve radii of one-quarter to three- 
quarter arc and representing finished manufactured 
articles produced by the Pipe Bend Works, Ltd., 
Hamburg 


PIPE CONCRETE 

Tests. ‘Test Concrete Pressure Pipe With Encased 
Steel Diaphragm. Eng. News-Rec., vol. 86, no. 15 
April 14, 1921, pp. 645-646, 3 figs. Inside o 
reinforced-concrete shell is 3/16-in. steel pipe which 
is welded at joints between cast sections. 


PIPE, IRON 

Strength. Collapsing Strength of Iron Pipes and 
Tubes, W. F. Schaphorst. Power Plant Eng., vol. 
25, no. 8, April 15, 1921, pp. 431. Chart for deter- 
mining collapsing of iron pipes. 


PIPE, STEEL 

Spellerized. Spellerized Steel Piping. Power, vol. 
53, no. 13, Mar. 29, 1921, pp. 513, 1 fig. Speller- 
izing process consists of passing heated bloom 
through rolls and reducing it to proper dimensions for 
finished product. Spellerizing rolls have regularly 
shaped projections on their working surface. 


PIPE, WROUGHT IRON 


Manufacture. Manufacture of Wrought Pipe for 
High Pressures. Machy. (N. Y.), vol. 27, no. 8, 
April 1921, pp. 755-756, 5 figs. Practice of National 
Tube Co., Pittsburgh. 


PLANING 

Production Systems. Production Planing in Ma- 
chine Tool Plants. Machy. (Lond.), vol. 17, nos 
442 and 444, Mar. 17 and 31, 1921, pp. 747-752, 8 
figs., and 793-797, 7 figs Methods used in shops of 
representative planer and engine-lathe builders. 

Production Planing in Machine Tool Plants—V. 

Machy. (Lond.), vol. 17, no. 444, Mar. 31, 1921, 
pp. 793-797, 7 figs. Methods used in planer- 
building shops. 


PLATES 

Stresses in. Contact Pressures and Stresses, E.G 
Coker, K. C. Chakko and M.S. Ahmed. Engineer- 
ing, vol. 111, no. 2882, Mar. 25, 1921, pp. 373-376, 10 
figs. Analytical study of stress distribution in plate 
around point at which concentrated load is applied. 
Experimental confirmation of analytical results. 
(To be continued.) Paper read before Instn. Mech. 
Engrs. 


PRESSES 


Industrial. Penkala Presses for Compression of Ma- 
terials and Extraction of Liquids Therefrom (Presses 
systéme Penkala, pour l’agglomération des matiéres 
et pour l’extraction des liquides qui y sont contenus), 
M. Biver. Génie Civil, vol. 78, no. 13, Mar. 26, 


1921, pp. 265-267, 4 figs. Types of industrial 
presses, particularly presses used for extraction of 
juice from cane sugar. 





MECHANICAL ENGINEERING 


PROPELLERS, SHIP 


Design. The Evolution of a New Type of Propeller, 
H. Ww. Gill. Mar. Eng., vol. 11, no. 1, Jan. 1921, pp 
17-22, 9 figs. Four-bladed vortex-type propeller 
protected by outside rim. 

Tests. The Screw Propeller—II. Supplément au 
bulletin technique du Bureau Veritas, Mar. 1921, pp. 
9-16, 4 figs. Results of experiments on model pro- 
pellers {with elliptical blades and with wide, deep 
blades. 

Thacher Molding Process. Thacher Molding Proc- 
ess for Propeller Wheels and Blades, Enrique 
Touceda. Trans. Am. Inst. Min. & Metallurgical 
Engrs., advance paper, 12 pp. 9 figs Method de- 
veloped by Geo. H. Thacher & Co., Albany, N. Y., 
for rapid manufacture of marine and other gray-iron 
castings. No subsequent machining is required on 
blades of propellers. 


PROTECTIVE COATINGS 


Metal Paints. Metal Protective Paints, Henry A 
Gardner. Thirty-Ninth Gen. Meeting, Am. Electro- 
chemical Soc., April 21-23, 1921, advance paper no 
11, pp. 85-87. Chemical classification of substances 
used as paints on metallic structures. 


PULVERIZED COAL 

Gasification. Gasification of Powdered Coal, A. E 
Bourcoud. Chem. & Metallurgical Eng., vol. 24, 
no. 14, April 6, 1921, pp. 600-604, 4 figs. Consider 
ation of velocity with which reaction takes place be- 
tween producer gas and suspended carbon, using 
results for estimating proposal for gasifying powdered 
coal or oil 


Systems of Burning. Powdered Fuel, Robert James 
Proc. So. Wales Inst. Engrs., vol. 37, no. 1, Mar. 1€ 
1921, pp. 73-110, 18 figs. Systems of burning pulver- 
ized coal. Use of pulverized coal in boiler furnaces, 
locomotives, marine boilers, etc 

Uses. Metallurgical Use of Pulverized Fuel, C. F 
Herington. Iron Age, vol. 107, no. 15, April 14, 
1921, pp. 965-969, 4 figs Advances made in utiliza 
tion of powdered coal as fuel in metallurgical fur 
naces. List of plants and equipment. There are 
approximately 2000 metallurgical furnaces using 
pulverized coal. Plants listed are principally in U. 
S. and Canada, 


PUMPS 


Air-Lift. Air-Lift Pumps—lInformation Required for 
Design, R. M. Anderson. Stevens Indicator, vol. 
37, no. 4, Oct. 1920, pp. 249-269, 10 figs Formulas, 
graphs and tables. 


PYROMETERS 


Platinum-Resistance. Recent Modifications in the 
Construction of Platinum Resistance Thermometers, 
T. S. Sligh, Jr., Dept. of Commerce, Sci Papers, 
Bur. of Standards, no. 407, Jan. 5, 1921, pp. 49-63, 2 
figs. Survey of developments in construction of 
resistance thermometers as regards heads, leads 
terminals and sealing of strain-free type. Elimina 
tion of drying head and use of all-metal case with 
calorimetric type of resistance thermometer. 


R 
RAILS 


Creeping. Rail Creep Ry. Gaz., vol. 34, no. 11 
Mar. 18, 1921, pp. 430-432, 4 figs Analysis of 
causes and effects of rail creeping and description of 
anti-creep anchors. 

French Standard. Standard Rails and Splice Bars 
on French Railways. Eng. News-Rec., vol. 86, no 
11, Mar. 17, 1921, p. 473, 1 fig. Standard rails 
recommended by commission of engineers appointed 
at conference between French minister of war and 
heads of railway systems. Translated from Revue 
générale des Chemins de Fer. 


RAILWAY ELECTRIFICATION 


Austria. The Electrification of the Arlberg Railway 
(Die Elektrifizierung der Arlbergbahn), A. Marschall 
Elektrotechnische Rundschau, vol. 38, no. 3, Feb. 7, 
1921, pp. 15-16. Notes on the Spuller Lake power 
station under construction which is the largest rail- 
way power station in new Austria and technically 
one of the most important plants in Europe. De- 
tails of equipment and construction 


Economic Advantages. Electrification Reviewed 
from the Standpoint of Service. C. C. Whittaker. 
Ry. Rev., vol. 68, no. 13, Mar. 26, 1921, pp. 483-487, 
4 figs Operating advantages resulting from sub- 
stitution of electricity for steam in railway service. 
Paper presented before Providence Eng. Soc. 

The Economic Aspects of Railway Electrification 
A. H. Armstrong. Jl. Franklin Inst., vol. 191, no. 4, 
April 1921, pp. 493-502. Economic advantages of 
railway electrification, principally from aspect of 
future growth of transportation system of country 
and its effect upon national transportation 

France. French Railways Electrification. Elec. Ry- 
& Tramway Jl., vols. 43 & 44, nos. 1055, 1060, 1064 
and 1068, Dec. 10, 1920, Jan. 14, Feb. 11, Mar. 11, 
1921, pp. 280-282, 17-19, 61 and 105-107. Offficial 
report issued by Ministére des Travaux Publics, con- 
taining full details of proceedings of Comité d’Etu- 
des for electrification of systems of great railways as 
well as various decisions which have been arrived at 
in respect of lines to be electrified, sources of hydro- 
electric power, systems of generation and distribu- 
tion, volatge and frequency, methods of current 
collection, types of electric locomotives, costs of 
establishment and operation, and other cognate 
matters. 


Voi. 43, No. 6 


India. _ The Electrification of Indian Railways—III 
Ry. Engr., vol. 42, no. 494, Mar. 1921, pp. 92-97, 
15 figs. Advantage of using electric locomotives as 
compared with steam locomotives on heavily graded 
Sections of North Western Ry. of India 


RAILWAY REPAIR SHOPS 

Machining Locomotive Parts. Railway Machine 
Shop Practice—I, Edward K. Hammond Machy 
N. Y.) vol. 27, no. 8, April 1921, pp. 721-729, 17 
figs. Methods employed in railway repair shops for 
machining locomotive parts. 


RAILWAY SHOPS 

Sheet-Metal Work. Sheet-Metal Shop Equipment 
for Railroad Work, J. V. Hunter. Am. Mach., vol 
54, no. 16, April 21, 1921, pp. 683-686, 11 figs 
Typical modern power shears, presses and brakes 


RAILWAY SIGNALING 

Interlocking. _A_ New Idea in Traffic Locking on the 
C.& O., H. E. Johnson Ry. Signal Enegr., vol. 14 
no. 4, April 1921, pp. 129-131, 7 figs. Traffic-locking 
scheme developed in order to increase track capacity 
on congested portions of road 

Non-Interlocking. Non-Interlockin¢ 
Grade Crossings, L. B. Porter Ry. Signal Engr 
vol. 14, no. 4, April 1921, pp. 144-147, 3 figs Pro 


posed signal layout to control train movement 





Non-Stop 


automatically at intersection points to pr it trai 
stops 

RAILWAY TIES 

Steel. Steel Sleepers on the North Eastern Railwa 
Ry Gaz., vol. 34, no. 12, Mar. 25, 1921, p. 476, 3 fig 
Trial of steel ties under main-line traff yndition 

RAILWAY TRACK 

Buffer Stops. Hydraulic Buffer Stop Practica 
Engr.,evol. 63, no. 1780, April 7, 1921, pp. 214-216, 4 
figs Buffers suitable for trains weighing up to 500 
tons approaching at speed of 10 milk per hour 
Stroke of buffer is 8 ft 

RAILWAYS 


Light. On the Question of Safety Appliances on 
Light Railways. Subject XX for Discussion at the 
Ninth Congress of the International Railway Asso 
ciation, Serge de Kareischa Bul. Int. Ry. Assn 
vol. 3, no. 3, Mar. 1921, pp. 247-304 Report based 
on answers received from 63 railways in different 
countries, operating 75 lines 

Pan-American. 
Railway Fer ocarril 


Intercontinental Pan-American 
International Pan-Ameri 
cano), Juan A. Briano Ingenieria, vol. 24, no. 5 
Feb. 1, 1920, pp. 99-103 Advocate construction 
of Peruvian railways with a view to facilitate esta 
lishment of Pan-American intercontinental railway 
To be continued 


REDUCTION GEARS 


Double. Mechanical Gears, of Double Reduction, for 
Merchant Ships, R J Walker and > Cook 
Engineering, vol. 111, no. 2882, Mar. 25, 1921, pp 


369-370, 3 figs. Graphs showing torque variation a 
gear wheel end of propeller shaft determined in ex 
periments on S. S. San Fernando Paper read befor 


Instn. Naval Architects 


REFRIGERATING MACHINES 


Ethyl Chloride. The Ethyl! Chloride Refrigeratin; 
Machine, Charles Bishop. Cold Storage & Ic 
Assn., vol. 17, no. 1, 1920-1921, pp. 51-63 and (di 


cussion) pp. 64-71, 4 figs. on 4 supp. plate In 
stallation of Clothel system in Canadian ships 
RESEARCH 
Industrial. The Coéperation of Scientific and Indu 
trial Research in the Iron Foundry, Thos. Vicker 


Foundry Trade Jl., vol. 23, no. 241, Mar. 31, 1921 
pp. 288-290 Economic advantage of cooperatior 
(To be continued.) Paper read before Instn. British 
Foundrymen 

Industrial, Belgium. Organization of Scientific and 
Industrial Research in Belgium (Organisation de la 
recherche scientifique et industrielle en Belgique 
Edgar Forgeur. Revue wniverselle des Mines, vo 
8, no. 6, Mar. 15, 1921, pp. 501-522, | fig Suggested 
scheme for national organization under Centra 
Board of Control 

Scientific. Promotion of Scientific Research, Williar 
Hoskins and Russell Wiles Cheta. & Metallurgica 
Eng., vol. 24, no. 16, April 20, 1921, pp. 689-69 
Outline of program for forwarding research in chem 
cal and physical sciences at universities. Industrie 
licensed under patentable discoveries to pay reaso 
able royalties for support of further research 


ROADS 


Subgrades. Investigations of Road Subgrades, A. ‘| 
Goldbeck. Jl. Soc. Automotive Engrs.. vol. 8, no 
4, April 1921, pp. 339-346, 7 figs. Tests being cor 
ducted by Bur. of Public R>vads 


ROLLING MILLS 


Mannesmann Process. Mannesmann Process R: 
ling Machinery. Carl Gruber Iron Age, vol. 10; 
no. 16, April 21, 1921, pp. 1049-1052, 13 figs D 
sign of rolling mill and its machinery Details of 
adjustment devices and guides and of mandre« 
(To be continued.) (Abstract.) Translated fror 
Stahl und Eisen. 2 

Sheet Mills. Drive is Feature of Sheet Mill, John D 
Knox. Iron Trade Rev., vol. 68, no. 16, April 2! 
1921, pp. 1099-1105 and 1111, 20 figs. Roughins 
rolls driven by friction gears at plant of Superior 
Sheet Steel Co., Canton, O. High-speed motor 
with automatic control are provided. Individual 
squaring shears serve each hot mill. 
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When you need legal advice you 
consult a lawyer. 

»When you need advice on com- 
bustion problems why not consult 
a combustion engineer? 

oy See gn Selection of furnace equipment is 
ie PE ave OOO" , & ascience in itself. Too many have 
wal an wenn cant® found this to be true at the expense 
a of much time, money and materials. 

Replacements are costly. When 
you realize that a large percentage 
of our business is for replacements, 
then you grasp the significance of 
ME ice.” Monaaen having an expert in the first place 

™ prescribe the equipment most suit- 
able for your plant. 

The sales work of the Sanford 
Riley Stoker Company and the 
Murphy Iron Works is in the hands 
of experienced combustion experts. 
Located at many central points, 
these engineers stand ready to give 
constructive service regarding the 
operation of present equipment as 
well as making recommendations 
on new equipment. 

Get in touch with our representa- 
tives in your territory. Their ser- 
vices are cheerfully and freely 
given. Let them save you time, 
money, men and fuel. 

Other Western representatives 
for Riley Stokers and Murphy 
Furnaces are:- 
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ENGINEERING INDEX (Continued) 


St. Louis. Scullin Steel Company's New Mills, F. B. 
Menner. Blast Furnace & Steel Plant, vol. 9, no. 4, 
April 1921, pp. 260-261. Installation designed to 
produce wide range of billets, merchant bars and 
structural shapes. 

RUDDERS ° 

Design. __The Design of Balanced Rudders of the 
Spade Type, M. E. Denny. Engineering, vol. 111, 
no. 2882, Mar. 25, 1921, pp. 370-373, 5 figs. For- 


mulas for determining diameter of stock required to 
deal with be ending and twisting moments and power 
of steering engine adequate to operate rudder, and 
determination of longitudinal position of stock rela- 
tive to rudder area. Paper read before Instn. 


Naval Architects 


SAWS 
Circular. A New Cold Circular Saw Machine (Eine 
neue Kaltkreissigemaschine), Eduard Miiller Be- 


trieb (special no.), vol. 3, no. 11, Mar., 1921, pp 
316-319, 9 figs. ‘‘Guwa"’ cold circular saw manu- 
factured by the Gustav Wagner Machine Factory, 
Reutlingen, Germany, which is said to combine 
increased efficiency with diminished consumption of 


power; it operates with four cutting speeds and 
twelve cutting widths 

SCIENTIFIC MANAGEMENT 
See INDUSTRIAL MANAGEMENT. 

SCREW MACHINES 

Automatic. Magazine Feeds for Automatic Screw 
Machines. Machy. (Lond.), vol. 18, no. 443, Mar. 
24, 1921, pp. 757-762, 10 figs. Special equipments 


developed by Cleveland Automatic Machine Co., for 


handling second-operation work. 

Producing 900 Float Valve Seats E ied Hour, J. 
H. Moore. Can. Machy., vol. 25, no. 15, April 14, 
1921, pp. 25-28, 8 figs. Automatic procedure in 
making spark plug shells, carburetor float valve 
seats, piston wrist pins, transmission bolts, sewing 
machine screws, cylinder priming bodies and nuts in 
quantity. 


SCREW THREADS 


National Screw Thread Commission. Progress Re- 
port of the National Screw Thread Commission. 
Dept. of Commerce, Bur. of Standards, no. 42, Jan 
4, 1921, 109, pp. 44 figs. National Screw Thread 
Commission was created by Act of Congress approved 
July 18, 1918, for the purpose of ascertaining and 
establishing standards for screw threads for use of 
the various branches of the Federal Government and 
for the use of manufacturers. Report recommends 
certain systems of threads, and gives information, 
data and specifications pertaining to manufacture of 
threads recommended. 


SEMI-DIESEL ENGINES 
Beardmore. The Beardmore Semi-Diesel Oil Engine. 


Mar. Eng., vol. 11, no. 3, Mar. 1921, pp. 17-20, 16 
figs. Four-cylinder unit manufactured by William 


Beardmore & Co., Glasgow. Ignition is effected by 


hot bulb. 
Tuxham. 
Diesel). 


The Semi-Diesel Engine (Le moteur semi- 
Revue de l'Ingénieur, vol. 28, no. 2, Feb. 


1921, pp. 69-77, 4 figs. Description of Tuxham 
motor built at Delaunay- Belleville works. 

SHAFTS 

Standardization. Standard Shaft versus Standard 
Hole (Einheitswelle oder Einheitsbohrung?) Be- 
trieb, vol. 3, no. 13, Mar. 25, 1921, pp. 181-184. 


Report of sub-committee before the working com- 


mittee for allowances of the German Industry 
Committee on Standards (NDI). 
Stresses in. Graphical Method of Computing 


Stresses in Shafts of Electric Machines Rotating 
Between Three Bearings (Complément aux méthodes 
graphiques de calcul des fléches arbres des machines 
électriques a trois paliers), P. Durand. Revue 
générale de l’Electricité, vol. 9, no. 11, Mar. 12 
1921, pp. 369-370, 7 figs. Formulas for computing 
stresses in vertical shaft. 

Tests. Torsion and Torsion Tests of Shafts, Arthur 
G. Robson. Practical Engr., vol. 63, no. 1779, Mar 
31, 1921, pp. 196-198, 2 figs. Interpretation of re- 
sults of tests 


SHEARING MACHINES 


Plate. The Modern Methods of Shearing Plates. 
(Neuzeitliche Blechbearbeitung), H. Graichen. Be- 
trieb, (special no.), vol. 3, no. 11, Mar., 1921, pp. 
313-316, 6 figs. Describes a number of plate- 
shearing machines and summarizes requirements 
which such machines must fulfill. 

Rotary. Rotary Shearing Machines. Engineering, 
vol. 111, no. 2882, Mar. 25, 1921, p. 353, 4 figs. 
Machines constructed by Tangent Tool Co., Somer- 
set, England. 


SHIP DESIGN 


Speed, Depth of Water and. The Influence of the 
Depth of Water on the Speed of Ships. Engr., vol. 
131, nos. 3404 and 3405, Mar. 25, and April 1, 1921, 
pp. 309-311, 2 figs, and 340-342, 4 figs. Records of 
experiments conducted by British Admiralty. Sur- 
vey of literature. Calculations. 


SHIP PROPULSION, ELECTRIC 


U. 8. 8. Tennessee. Propelling Machinery of the 
U.S. S. Tennessee. Mar. Eng., vol. 26, no. 4, April 
1921, pp. 269-273, 7 figs. Latest American battle- 
ship driven by electricity generated in Westinghouse 
turbine generators delivering 40,000 hp. 


MECHANICAL ENGINEERING 


SHIP SALVAGING 


Italian Battleship. The Salving of 
Battleship Leonardo da Vinci. Engr., vol. 131, no 
3403, Mar. 18, 1921, pp. 281-283, 16 figs. partly on 
supp. plate. As result of explosion battleship sank 
in six fathoms of water. Holes in sides were patched 
and large number of compartments in ship were 
rendered airtight under water. Battleship has over- 
all length of 650 ft. and displacement of 22,280 tons 


SHIPBUILDING 


Manufacturing Methods. 
ing Plant, Fred H. Colvin Am. Mach., vol. 54, no 
16, April 21, 1921, pp. 672-676, 14 figs. Special 
machines used by Union Iron Works Plant of Bethle- 
hem Shipbuilding Co., together with work-holding 
fixtures and labor-saving appliances. 

Systems of Construction. 
of a Ship, T. B. Abell 


the Italian 


Methods in a Shipbuild- 


A Study of the Framing 
Engineering, vol. 111, no 
2882, Mar. 25, 1921, pp. 376-378, 7 figs. Suggested 
System of construction. Pillars at middle line or 
two rows of closel spaced pillars. Paper read before 


Instn. Naval Architects 

SHIPS 

Welded. An Entirely Electrically Welded Vessel 
Mar. Eng., vol. 26, no. 4, April 1921, p. 277, 1 fig 


Vessel was completed at works of Elektriska Svetsn- 


ings Aktiebolaget, Gothenburg, Marieholm, Sweden 
Dimensions Length, 52 ft. 6 in.; breadth, 13 ft. 1 
in.; depth molded, 7 ft.; draft, 3 ft. 6 in 


SHIPS, CONCRETE 

Construction. Lossier Sy 
Going Reinforced-Concrete 
yard, Paris (Les 


tem of Constructing Sea 
Vessels at Dufour Ship 
chalands de mer en béton armé 
systéme eure Lossier, construits aux chantiers 
Dufour, a Harfleur), Robert Sauser. Génie Civil 
vol. 78, no. 11, Mar. 12, 1921, pp. 225-230, 15 figs 
Characteristics: Length between perpendiculars, 50 


meters; width, 10.65 meters; draft, 6.40 meters 
displacement, 1000 tons 

SHOP COMMITTEES 

Whitley Councils. The Functions of a Work’ 
Council Eng. & Indus. Management, vol. 5, no 
14, April 7, 1921, pp. 405-408. Scheme in operation 
at factory of Cadbury Bros., Birmingham, England 

SLIDE RULES 

Vector Type. The Vector Slide-Rule, A. F. Zahn 
Jl. Franklin Inst., vol. 191, no. 4, April 1921, pp 
525-528, 2 figs. Slide rule for finding magnitude and 
line resultant when its combination and its moment 


about a point are given 


SOOT BLOWERS 


Tests. Development of Mechanical Soot Blowers, 
Robert June. Blast Furnace & Steel Plant, vol. 9 
no. 4, April 1921, pp. 275-279, 6 figs. Tests of 


mechanical soot blowers with coal, 
and oil. 


Tests of Mechanical Soot 


pulverized fuel 


Blowers, Robert June 


Textile World, vol. 59, no. 14, April 2, 1921, pp 
111-115, 4 figs 

SPRINGS 

Helical. Charts for the Calculation of Helical Springs 


(Tafeln zur Berechnung von zylindrischen Schrauben- 
federn), Adolf Maydell Dinglers polytechnisches 


Ji., vol. 336, no. 3, Feb. 12, 1921, pp. 41-42, 2 figs 
Design of Helical Springs, Joseph Kaye Wood 
Am. Mach., vol. 54, no. 15, April 14, 1921, pp 
628-632, 4 figs Alignment chart for determining 
spring size. 
STAMPING 
Thin Steel Plates. Stamping Tests of Thin Steel 
Plates (Essai a l'emboutissage des téles minces), Ch. 
Fremont. Bulletin de la Société d' Encouragement 
pour I'Industrie nationale, vol. 120, no. 3, Mar. 1921, 


pp. 241-253, 22 figs. Experimental study of relation 
between behavoir of steel plate in stamping press and 
mechanical properties. Steel plates were principally 
tested, also copper, brass and aluminum plates 


STANDARDIZATION 


Austria. History and Activity of the Austrian  Com- 
mittee on Standards for Trade and Industry (ONIG) 
(Geschichte und Tatigkeit des Ssterreichischen Nor- 


menausschusses fiir Industrie und Gewerbe), P 
Bretschneider. Zeit. des O¢csterr. Ingenieur-u 


Architekten-Vereines, vol. 73, no. 13, Apr. 1, 1921, 


pp. 81-82. (Abstract.) 
STAYBOLTS 


Standardization of. Stands ardization of Boiler and 
Staybolt Taps. Ry. Jl., vol. 27, no. 4, April 1921, 
pp. 12-17, 7 figs. Suggestions and recommendations 
made by Committee of Am. Ry. Tool Foremen’'s 
Assn. 


STEAM-ELECTRIC PLANTS 


Chicago. The New Gulbransen-Dickinson Plant 
Power Plant Eng., vol. 25, no. 8, April 15, 1921, pp 
401-405, 5 figs. Wood waste ‘utilized as fuel in 
steam electric isolated plant of Chicago Player Piano 
Manufacturer. 

Newcastle-on-Tyne. a* Modern Power Station and 
Its Development, J. Watson, Trans. North-East 
Coast Instn. Engrs Ps Shipbuilders, vol. 36, part 8, 
Oct. 1920, pp. 496-506 and (discussion) pp. 506-538, 
2 figs. on su plate. Steam-electric station at 
Newcastle-on- fees with total capacity of 186,540 kw. 

STEAM ENGINES 

Governors. The ‘“‘Bee’’ Governor. Practical Engr., 
vol. 63, no. 1775, Mar. 3, 1921, pp. 139-142, 5 figs. 
Patented direct-acting spring-loaded enclosed gover- 
nor. 


Vo. 3, No. 6 


The Regulation of Slow-Speed Steam Engines by 
Means of Slipping Eccentrics (Regeling van een 
stoomwerktuig met verstelbaar excentriek bij een 
laag aantal omwentelingen), G. Brouwer Ingen 
ieur, vol. 36, no. 7, Feb. 12, 1921, pp. 126-131, 8 
figs It is shown that centrifugal governors are not 
adapatable to slow-speed engines, and an oil-pressure 
governor without centrifugal action is described 
which is said to be adaptable for such engines 


Rolling-Mill Drive. A Big Vertical Mill Engine 
Engr., vol. 131, no. 3405, April 1, 1921, pp. 354-355, 
9 figs. partly on 2 supp. plates. Three-cylinder 


rolling- mill engine capable of developing maximum 
of 25,000 hp. at 140 r.p.m. Cylinders are each 45 
in. diameter by 42 in. stroke and all take steam at 
190 Ib. per sq. in., superheated 100 deg. fahr 


STEAM POWER PLANTS 


Layout. Fundamental Principles for the Construc 
tional Arrangement and Develpment of Power 
Plants (Grundziige fur die bauliche Anordnung und 
Entwicklung von Kraftwerksanlagen), A. Ruster 
Zeit. des Bayerischen Revisions-Vereias, vol. 25 
nos. 4 and 5, Feb. 28 and Mar. 15, 1921, pp. 25 28 
and 33-35, 8 figs Deals with plants for generation 
of heat Details of steam-boiler installations of 

modern power plants. (Abstract.) 


STEAM TURBINES 
Installation. New Hudson 
April 12 
condensit 

flexibl 


xhaust 


Turbine Plant of the 
Motor Car Co Power, vol. 53, no. 15 
1921, pp. 572 8 figs. Turbines of 
and non-condensing types installed with 
arrangement to supply Varying quantities ot « 
steam 
See also MARINE 

STEEL 

Alloy. ALLOY STEELS 

Chromium. CHROMIUM STEEL 

Copper, Influence of. Influence of Copper on Sor 
Physical Properties of Iron and Steel, E. A. Richard 
son and L. T. Richardson. Chem. & Metallurgi 
Eng., vol. 24, no. 13, Mar. 30, 1921 
Number of ferrous alloys were made 
properties of forging, filing, grinding, chiseling ane 
bending determined It found that copper 
caused iron to be red-short and that mangan or 
chromium removed this difficulty. 

Corrosion-Resisting. 


o410 


STEAM TURBINI 


See 


See 


and physica 


was 


Anomalies Encountered in a 


Study of Immersion Tests of Iron and Steel, Allerton 
S. Cushman and George W. Coggeshall Thirty 
Ninth Gen. Meeting, Am. Electrochemical Sox 
April 21-23, 1921, advance paper no. 22, pp. 249 
267, 3 figs Plea for considering all possible factors 
when comparing corrosion tests of iron and steel, on 
ground that there are in reality so many and so 


obscure variables that it is very easy to draw wrong 
conclusions Tests in aluminum sulphate solutions, 


giving curious colloidal gels, are described Writer 

denies protective action of copper in steel 
Observations on the Corrosion of Iron and Steel 
A. Aupperle and D. M. Strickland Thirty 


Ninth Gen. Meeting, Am. Electrochemical Sox 

April 21-23, 1921, advance paper no. 17, pp 
167-177, 2 figs. Records of tests on pure iron mad: 
in open-hearth furnaces, copper iron, plain steel and 


copper steel, to determine their resistance to sul 
phuric acid corrosion. Specimen sheets were tested 
60 days in each case, either alone or fastened to 


sheets of pure tron by copper rivets or tron rivets 
forming galvanic couples 


The Gap Between Theory and Practice in the Pro 


duction of Corrosion-Resisting Iron and Steel 
William D. Richardson. Thirty-Ninth Gen. Meet- 
ing, Am. Electrochemical Soc., April 21-23, 1921 


165 Electrolytic 
also influence of 
Accelerated cor 
and their defects pointed 
copper-bearing iron, — silicon 
containing cast-iron, nickel and nickel-chromium 
steels, nickel-copper steels, chromium steel and 
nickel-cobalt-chromium alloys is investigated 


advance paper no. 16, pp. 147 
theory of corrosion is discussed, 
oxygen and role of adhering rust 
rosion tests are studied, 
out Behavior of 


Magnet. See MAGNETS, Stee! for 

Metallography. The Metallography of Low Carbon 
Steel, James Mitchell Ji. West of Scotland Iron & 
Steel Inst., vol. 28, part 4, Jan. 1921. pp. 38 45 and 
(discussion) pp. 45-49, 27 figs. on 4 supp. plate 
Interpretation of photomicrographs 

Structural. See STRUCTURAL Steel. 

Testing. The Testing of Steel, D. Sillars. Foundry 
Trade Jl., vol. 23, no. 240, Mar. 24, 1921, pp. 268 
270. Comparative value of tests ordinarily applied 

Tests. Experimental Investigations of the Behavior 


of Wrought Iron and Low-Carbon Steel at Freezin: 
Temperature under Sudden Stress (Versuche tibet 
das Verhalten von Schweisseisen und Flusseisen in 


der KaAlte bei plétzlicher Beanspruchung), Ed 
Wilh. Kaiser. Stahl u. Eisen, vol. 41, no. 10, Mar 
10, 1921, pp. 333-337, 8 figs. Under sudden str 


influence of freezing temperature on both wrought 
iron and low-carbon steel is considerable. With 
cooling off to 20 deg. cent., low-carbon steel jos« 
about 85.5 per cent, wrought iron only 42.3 per cent 


STEEL CASTINGS 


Centrifugal Process. Tests of Centrifugally Cast 
Steel, George K. Burgess. Trans. Am. Soc. for Stee! 
Treating, vol. 1, no. 7, April 1921, pp. 370-382, 2' 
figs. Photomicrographic examination of casting 
made by Millstaugh centrifugal processes. 

Tests of Centrifugally Cast Steel, George K. Bur 
gess. Iron Age, vol. 107, no. 12, Mar. 24, 1921, pp 
764-766, 5 figs. Results suggested possibility that 
centrifugally cast steel suitably treated may rival 
properties of forgings of same chemical compositiou 
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Whether material must be handled by mechanical 


giants or midgets, electric motors perform the work 
unfailingly 









G-I 

Operate port 

able elevat 

—_ he a . . ~ = ; al ~~  G-E motors drive these giants 
—_ ~ — which quickly clear the hold of 
celling capec- a 


ity in fast —— 
ime. ‘ 


Tons or ounces— 


G -K MOTORS drive huge buckets into the 

hold of a ship and unload it like magic. 
They drive tireless mechanical devices which do 
the weary work of stacking and re-stacking 
goods in a warehouse or stockroom. They drive 
all manner of appliances which save countless 
steps in many fields of labor. 

With each new application of G-E motors to 
material-handling problems, costs find a lower 
level and production leaps forward. 

The work of days to men becomes that of 
minutes when the power of G-E motors is put 
to the wheel. And their scope is boundless. 

Wherever material is to be moved, G-E motors 














Your change in a hurry— 


the GE tor tnay of hand are applicable, for there is one for every job— 


ling cash in the big stores. 


from the mightiest to the tiniest. 

The leading manufacturers of material-hand- 
ling machinery are prepared to supply devices 
equipped with G-E motors and control. 
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ENGINEERING INDEX (Continued) 


STEEL, HEAT TREATMENT OF 

Cooling, Effect of. Effect of the Rate of Cooling on 
the Magnetic and Other Properties of an Annealed 
Eutectoid Carbon Steel, C. Nus baum and W. L. 
Cheney. U. S. Dept. of Commerce, Sci. Papers of 
Bur. of Standards, no. 408, Jan. 22, 1921, pp. 65--78, 
11 figs Specimens of steel were heated to 800 deg. 
cent. and allowed to cool at various rates, one in 
air, one in lime and .others in furnace at slower and 
slower rates. It was found that as cooling rate is di- 
minished there is pronounced increase in value of 
maximum induction for given small magnetizing 
force, decfded increase in maximum permeability, 
but decrease in coercive force. 

Chrome-Nickel Steel. Notes from the Workshops of 
a Refined Steel Foundry (Einiges aus der Werkstatte 
des Edelstahlwerkers), Erdmann Kortny. Stahl u 
Eisen, vol. 41, no. 7, Feb. 17, 1921, pp. 213-223, 4 
figs. In order to determine the correct heat treat- 
ment of chrome-nickel steel which is also used as 
construction steel for overhung crankshafts, forgings 
tests were carried out with rolled material at different 
temperatures, results of which are given in tabular 
form. Instructions are given for the production of 
overhung shafts and crankshafts for the different 
departments of a refined steel works. See same Jl. 
Jan. 8 and May 20, 1920. 


STEEL MANUFACTURE 
Direct Process. Direct Process of 
Iron and Steel from the Ore (La fabrication directe 
du fer et de l'acier 4 partir du minerai). Métal 
lurgie, vol. 53, no. 8, Feb. 23, 1921, pp. 385-386 
Chaplet-Arnou process. (To be continued.) 
STEEL MILLS 
See ELECTRIC DRIVE 


Manufacture of 


, Steel Mills 


STRESSES 

Blocks, Distribution in. Contact Pressures and 
Stresses, E. G. Coker, K. C — and M. 5. 
Ahmed. Engineering, vol. 11 no. 2883, April 1, 
1921, pp. 387-389, 4 figs ieee distribution in 


blocks of equal breadth and depth when subjected 
to load over part of one edge and supported over 
opposite edge. (Continuation of serial.) 


STRUCTURAL STEEL 


Standards. Reports of the Permanent Committee of 
Standardization (Rapports de la commission per- 
manente de standardisation) Mémoires et Compte 
rendu des Travaux de la Société des Ingenieurs 
Civils de France, vol. 73, nos. 10, 11 and 12, Oct.- 
Dec. 1920, pp. 660-718, 2 figs. Standards for and 
methods of testing structural steel. 


SUBMARINES 


German, Engine Clutches. Main Engine 
for German Submarines, M. C. Bowman Mech 
Eng., vol. 43, no. 4, April 1921, pp. 278-279, 4 figs 
Clutch is of double-cone friction type of semi-steel 
and cast iron and is operated by air except in 530-hp 
size which is operated by hand throughgworm and 


Clutches 


gear. 

SUGAR MACHINERY 

Construction. Construction and Repair of Sugar 
Machinery, Frank A. Stanley. Am. Mach , vol. 54, 
no. 16, April 21, 1921, pp. 677-682, 20 figs. How 


huge rolls and other parts are made and conveyed to 


mill. Loam-mold and core making. Making tools. 
SUPERHEATERS 
Foster Double-Stage. Foster Patent Double-Stage 
Superheater. Shipbuilding & Shipping Rec., vol. 17, 
no. 10, Mar. 10, 1921, pp. 285-286, 3ffigs. Com- 
bined flue type and smoke-tube type, giving high- 
superheated steam to marine engines and low- 


superheated steam to auxiliaries. 


T 


Taps for Whitworth 
Top 


TAPS 


Standard. Screw 


Thread with 
Clearance at 


(Gewindebohrer fiir Whitworth- 


Gewinde mit Spitzenspiel), J. Reindl Betrieb, vol. 
3, no. 10, Feb. 25, 1921, pp. 257-259, 6 figs. Dis- 


cussion of the relative merits of two forms of screw 
taps, based on approved standards for Whitworth 
thread with top clearance of the German Industry 
Committee on Standards (N D I) 


TERMINALS, LOCOMOTIVE 


Design. Modern Engine Terminals and Repair 
Shops, H. E. Stitt. Official Proc. Central Ry. Club, 
vol. 29, no. 2, Mar. 1921, pp. 1010-1022, 12 figs, also 
in Ry. Age, vol. 70, no Apr. 1, 1921, pp. 829-832, 
i figs. Successful operation of railway terminals by 
proper design of terminal buildings. Typical de- 


signs of locomotive terminals. 


TERMINALS, MARINE 
Economics. Fair Principles of Freight Rate Making 
and Their Effect on Our National Marine Terminal 
Problem, John Meigs Gen. Elec. Rev., vol. 24, no 
+, April 1921, pp. 293-297. Economics of marine 
terminal organization and administration 
Mechanical-Handling Equipment. 


—— Mechanical- 
Handling Equipment as 


a Means of Reducing Ex- 


cessive Terminal Costs, R. R. Bartlett. World 
Ports, vol. 9, no. 6, April 1921, pp. 95-104 and 
(discussion) pp. 104-110. Experience of port of 


Astoria. 


TERMINALS, RAILWAY 


Marquette Railroad. New Terminal 


Facilities for 
the Pere Marquette R. R. Ry. Rev 


, Vol. 68, no. 16 


MECHANICAL ENGINEERING 


April 16, 1921, pp. 591-597, 15 figs. New freight 
yard, roundhouses, small repair shops, coaling 
Stations and other facilities at New Buffalo and Ply- 


mouth, Mich. 

TESTING MACHINES 

Developments. Recent Developments in_ Testing 
Machines, T Olsen. Forging & Heat Treating 
vol. 7, no. 3, Mar. 1921, pp. 162-165, 10 figs Cold 
bend tests, wear or slippage tests, and ductility or 


cupping tests Universal efficiency-testing machine 


for testing tools, cutting compounds and cutting 
properties of tool steels Paper read before Am 
Soc. for Steel Treating 

German. Simple Material-Testing Devices (Einfache 


Materialpriifvorrichtungen), H 
Zeitung, vol. 18, nos. 2 and 4 
1921, pp. 21-24 and 56-58, 9 
veloped during war in Prof 
in Dessau, Germany. 


TEXTILE MACHINERY 
Construction. 


Steudel Giesserei 
Jan. 15 and Feb. 15 
Apparatus de 
search bureau 


figs 


Junkers’ re 


Some Unusual Machine Operations 
on Textile Machinery, Ellsworth Sheldon. Am 
Mach., vol. 54, no. 16, April 21, 1921, pp. 665-671 
19 figs Methods of grinding Cutting hardened 
steel blades with soft iron disk 

TIDAL POWER 
Utilization. Tidal Power in France Elec. Times 
vol. 59, no. 1533, Mar. 3, 1921, p. 190. Plan for 


obtaining power from tide in Brittany by means of 


dams 12.85 meters in height and two reservoirs 
about 100 hectares each. Water driving turbines 
both at ebb and flow, would, according to report 


submitted to 


Académie des Sciences, 
each tide 


approximately 127,000 hp. 
Utilization of Tidal 


supply with 
Power (Sur l'utilisation des 
marées), M. Morin. Revue générale de |'Electricit 
vol. 9, no. 11, Mar. 12, 1921, pp. 371-374, 2 figs 
Project for utilization of tidal power in estuary o! 
Rance River, France 


TIME RECORDERS 


Manufacture. 
Production, 
356, 10 figs 
recorder at 
London. 


TIRES, RUBBER 
Power Absorbed by. 


Manufacturing Time Recorders. Eng. 
vol. 2, no. 24, Mar. 17, 1921, pp. 353- 

Procedure in manufacture of National 
works of National Time Recorder Co., 


The Power Absorbed by Tyres 
Auto Motor Jl., vol. 26, no. 9, Mar. 3, 1921, p: 202 
4 figs. Comparative tests of cord and canvas tires 
Straight-Side. French Propaganda Against the 
Straight Side Tire Automotive Industries, vol. 44 
no. 13, Mar. 31, 1921, pp. 696-698, 2 figs Advan- 
tages and disadvantages of straight-side tire 
TOLERANCES 
German Standards. Standardized Parts in the 
Two Allowance Systems (Die Normteile in den 
beiden Passungssystemen) H Kinezle Betrieb 


vol. 3, no. 12, Mar. 10, 1921, pp. 325-328, 4 figs 
Points to necessity of establishing tolerances for the 
standardized parts of the German Industry Com 
mittee (N D I) It is shown how with most of the 


standardized parts, standardization of the tolerances 
can be obtained 


TOOLS 

Press. Press Tools for a Typewriter Part, Frank A 
Stanley Am. Mach., vol. 54, no. 14, April 7, 1921 
pp. 597-599, 8 figs. Two-stage blanking tools 
Work divided between two sets of tools. First 


operation provides means for accurate location for 
final blanking. 

Taper-Turning. Taper-Turning Tool for Spinning 
Machine Spindles, W. Burr Bennett Machy. (N 
Y.), vol, 27, no. 8, April 1921, pp 759 


757 6 figs 


Description of tool and methods used in turning 
spindles to size. 

Trepanning. Trepanning Tools for Locomotive 
Main and Side-Rod Forgings, J. V. Hunter Am 
Mach., vol. 54, no. 13, Mar. 31, 1921, pp. 549-550, 
6 figs. Toolbits used in trepanning tools for cutting 


holes in ends of side-rod forgings 


TRACTOR ENGINES 

Manufacture. Methods in a 
Machy. (Lond.), vol. 17, nos 
and 24, 1921, pp. 703-706, 
figs. Special machinery and equipment used in 
manufacture of Avery tractor Battery of drilling 
machines arranged for continuous production 


TRACTORS 


Plant 
Mar. 10 


765-767, 4 


Tractor Engine 
441 and 443, 
9 figs., and 


Manufacture. Machining Operations on Tractor 
Parts. Machy. (London.), vol. 17, mos, 441, 442 
and 443, Mar. 10, 17 and 24, 1921, pp. 700-702, 5 
figs., 732-735, 8 figs., and 763-764, 3 figs Manu 
facturing practice of Wallace (Glasgow), Ltd., Car- 
donald, in building Glasgow tractor 

Tests. Tractor Testing in Nebraska, Oscar W. 
Sjogren. Agricultural Eng., vol. 2, no. 2, Feb. 1921 
pp. 34-37, 8 figs. Schedule of testing adopted by 


testing board 
TRADE UNIONS 
Germany. Organization of Employers and Workers 

in Germany. Monthly Labor Rev., vol. 12, no. 3, 


Mar. 1921, pp. 129-136. Developments of German 
trade-union movement. 


TUBES 
Seamless. Mannesmann Oblique-Rolled Seamless 
Tubes. Iron Age, vol. 107, no. 14, April 7, 1921, pp. 


903-905, 9 figs. Dependence upon obliquity of rolls 
for hollowing of solid ingots. Torsional forcing of 


Voi. 43, No. 6 
material away from center Relation between roll 
taper and hollowing produced (To be continued.) 


Translated from Stahl und Eisen 


On the Manufacture of Seamless Tubes—IT, Ing 
Karl Gruber Blast Furnace & Steel Plant, vol. 9 
no. 4, April 1921, pp. 247-252, 10 figs. German 
practice of seamless tube rolling, special study of 
Mannesmann oblique relling process Translated 
from Stahl und Eisen 


Seamless Tubes by the Mannesmann Process 
Iron Age, vol. 107, no. 15, April 14, 1921, pp. 977-980 
13, figs Angle of torsion for tapering rough ingots 
Magnitude of forces involved Dependence of hol 


lowing upon angle of torsion Continuation of 


serial.) Abstract.) Translated from Stahl und 
Kisen 

TUNNELS 

Hudson River. Tunnels. Ry. Engr vol. 42, no 
494, Mar. 1921, pp. 111-115 and 120, 9 figs. | De 
scription of East River tunnels of Pennsylvania 
Railroad into City of New York 

TYPEWRITERS 

Manufature. Routing 1600 Parts Through a Type 
writer Plant, H. R. Simonds Iron Trade Rev., vol 
68, no. 15, April 14, 1921, pp. 1031-1036, 10 figs 


Practice at plant of Royal Typewriter Co., Hartford 


Conn. 

UNEMPLOYMENT 

Problems of. Some of the Problems of Unemploy 
ment, Ed. C. de Segundo Jl. Royal Soc. Arts, vol 
69, no. 3564, Mar. 11, 1921, pp. 250-262 


Pe 262 Approx 
mate costs of present-day unemployment 
of labor Encouragement of 
and protection of key industri 


V 


Attitude 


initiative in industry 


VENTILATION 
Tunnels. Automobile Exhaust Gases and Vehicular 
Tunnel Ventilation, A. C. Fieldner, A. A. Straub and 
G. W. Jones 1. Soc. Automotive Engrs., vol. & 
no. 4, April 1921, pp. 295 305, 10 fig Investigation 
— aken by Bur. of Mines in coéperation with New 
York and New Jersey State Bridge and Tunnel 


Commissions to determine average amount and com 
position of exhaust gases from motor vehicles under 
operating conditions Lee ir to those that will pre. 
in Hudson River Vehicular Tunnel Road tests 
101 motor vehicles including representative 
types of passenger cars and trucks were conducted at 
Pittsburgh experiment station of Bur. of Mines 


W 


l 
Val 


upon 


WAGES 

Formulas For. A Formula for Predicting Average 
Wage Rates Eng. & Contracting, vol. 55, no. 12 
Mar. 23, 1921, p. 270 Average wage measured in 


commodities is proportional to per capita efficiency 
of production 


Systems. Die Sinking—Bonus and Piece Work Svs 
tems, E. L. Leitch Forging & Heat Treating, vol 
7, no. 3, Mar. 1921, pp. 165-168. Comparison of 


experiences with two systems 


WAREHOUSES 

Storing Material. Improving Warehouse Efficiency 
K. H. Lansing Iron Trade Rev., vol. 68, no. 16 
April 21, 1921, pp. 1108-1110, 7 figs Advantages 


of horizontal over v 
products 


WARSHIPS 


‘rtical storage of iron and steel 


Electric Drive. ‘The Electric Battleship. Sci. Am 
vol. 124, no. 13, Mar. 26, 1921, p. 244, 4 figs. Fea 
tures of U.S. S. Tennessee 

Internal-Combustion Engines. Warship Design 
and Internal-Combustion LEngines (Kriegsschiffs 
entwiirfe und Verbrennungsmaschine) Schiffbau 
vol. 22, no. 19, Feb. 9, 1921, pp. 455-458, 2 fig 
Review of earlier plans for adoption of Diesel engine 


for propulsion of warships 


WASTE PREVENTION 


Industrial. The Elimination of Waste in Industry 
Mech. Eng., vol. 43, no. 4 pril 1921, pp. 284-28) 
Purpose and plan of work of committee appointed 
by Herbert Hoover, President of Federated An 


Eng. Societies 


WATER POWER 


British Columbia. 


Water Power 
Kootenay, B. C 


District, A. L. MeCulloch 
tract Rec April 6, 1921, pp. 331-3 
1 fig. Horsepower available estimated at 1,400,0% 

California. The Pit River, A. |} 
Markwart yi & Western Industry 


Possibilities in tt 


Lo 
" vol 35, no 


Development of 
Electricity 


46, no. 6, Mar. 15, 1921, pp. 281-284, 4 figs. Project 
for utilization of hydroelectric energy 

Canada. Hydro-Electric Progress in Canada Duri 
Recent Past, J. B. Challies Elec. News, vol. 30, no 
7, April 1, 1921, pp. 33-36. 650,000 hp. completed 
or under construction Active government d 


velopment of power resources. Canada second only 
to Norway in amount developed per capita 


Federal Power Commission. Water-Power Appli- 


cations Reach 200 Mark. Elec. World, vol. 77, no 
15, April 9, 1921, pp. 815-816 Federal Power 


Commission reports receipt of 
preliminary 


200 applications for 
permits up to and including 


Mar. -8 

















